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LETTER OF TRANSMITTAL

To His Excellency ALeerT C. Ritcnie, Governor of Maryland,

Sir:—I have the honor to present herewith a report on The
Physical TFeatures of Queen Anne’s County. This volume is the
ninth of a series of reports on the county resourees, and is accom-
panied by large scale topographical, geological, and agricultural
soil maps. The information contained in this volume will prove of
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Anne’s County as well as to those who may desire information re-
garding this section of the State, I am,

Very respectfully, .
Epwarp BENNETT MATUIEWS,
State Geologist.

Jonns HorrINs UNIVERSITY,
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CONTENTS

o PAGE
PREFACE . tttttteetnaeentanenassaaesnesastaestosaacsnscaassssnns 17
THE PHYSICAL FEATURES OF QUEEN ANNE’S COUNTY........... 21
INTRODUCTION .. itiititenetniiinreesaneanatesenonoacassaasansanns 21

DEVELOPMENT OF KNOWLEDGE CONCERNING THE PHYSICAL
FEATURES OF QUEEN ANNE’S COUNTY, WITH BIBLI-

OGRAPHY. By BENJAMIN L. MILLER. ......oovenennnnn 25
HISTORICAL REVIEW 4ttt vetneuearnennsnseeensesensnnnssnsanssssssnss 25
The History of Geographic Research.................c.oovviiintn 25
The History of Geologic Research................. .oty 28
General ..........cc0c0000n e 600500600000 al000600 06000080 dgT 28
The Tertiary Formations ...........ciiiiviiieenerniiieeenns 28
The Quaternary Formations ...........cooeveniiiiieinnn. 29
BIBETOGRAPTN & « oo o oo oo oo oooesosislos ol s osls oelsr oo el e e eioleleisiofole o 30

THE PHYSIOGRAPHY OF QUEEN ANNE'S COUNTY. By BENJAMIN

10 07 0) ) RSSO Sl A I 5 o S 6 6 6. 305 66 61000 0 45
OUTLINE OF THE GEOGRAPUY AND GEOLOGY OF THE ATLANTIC COASTAL
1 I AT M8 600 % SloBIE © B0 0.0 0.0 o B0 6.6 0.0 6700 0,010 5000 010 0.0.0 0 G 0 0 45
Boundaries and Limits ............ 2800 o olBE o0l B o o Jo o B0 o ol 45
IDAVBLOIUSI [+ oke oo oorore o8 o s oiaie o o s o s alokel e h e s olaleioe ooconodalaaiiodsorssese 46
IREERL 6000 J800000 D000 B MRS~ E o 5o e i I BRI o P 47
IDFATTIAEE] < e fele % o 2o ot v s olole 0 oo oa olalobols oo s oo s asenololoneaasasssh 47
SEEUCEUTE, wiv oo o o o0 Hiuiere iete svpone orshone ononeslojaieie s 'a's oo . JISHEE 500 48
Character of Materials .........cviiiiiiriiiriiiineeeeenernsrnnnns 48
ToPOGRAPHIC DESCRIPTION OF QUEEN ANNE'S COUNTY.........concvenen 48
Topographic Features ..........ecceiueeeenonenenonanaeaansancans 49
Tide Marshes .........coeeitieeunrorornerooesesssnsaasacasaans 49
Talbot Plain ........... ..ot et e Y T L 49
Wicomico PlIAIM ............ocmeme . ocemeeeeseoeeeeseomoo oo 50
DT 0 S S N S S S A 51
Tidewater Estuaries .........ccoiiiiiiiiiiiiiiiiiiiiiiieeennnn 52
MiRor 'SETeams. . .....co0ct it tatoenuinee e Biieeoeacaneaaan o 52
TWALEE POWEE « . voo v neonionemaessaiss e e tosionessssssasasns 53
Topographic History ..........c.ccviveenen. 0000 Ol d Recsos 0 0o R0 S 53
Wicomico Stage ........... 006 ot o o A8 Ik JOGIBBRIGLE . Clrial BE o o o 53
Talbot Stage .......... T o oo oUE CTRA B TR RS oo o0 54
RECENETSEAZE' - .. .. -ics e e o sle s o ores olofle s oo o oo olomesooas sforalomonalelss 55




12 CONTENTS

PAGE

THE GEOLOGY OF QUEEN ANNE’S COUNTY. By BENxgaMIN L. MILpLEg 57
TINBRODUIOTORY | o e o it e ate e s e oo Bl 57
THE EOCENE FORMATIONS . ...uuurrrtttinnnsneenneenss e e, 58
The Pamunkey GIOUD ............ciuiuutinnnnennsemmm e, 58
The Aquia Formation .............oouuiiiieiunnnnennnnnn . 58
NETA Iob 00080005 oo o I T DRI S S e A 58
Areal Distribution ........... ... .. o i 58
Character of MaterialS...........ooviveeenmmnnnnnnn, 58
Paleontologic Character ..................ccovvuunooo. oo, 59
Strike, Dip, and Thickness.........oovueeeeeernnnnnnnn . 59
Stratigraphic Relations ..................oooiiii . 59
Subdivisions ...........iiiiiiii e e e e 60

THE MIOCENE FORMATIONS . .. vvtvvee st teeeesunnmeeee s eeennnnnnnn. 60
The Chesapeake GIoOUD .........uuvuuuunine e, 60
The Calvert Formation...........ooevieuueennneennnnnnnnn 60
NS00 0.0 G o A EC 8 A5 R o DO ANE 5 RS oBREEL A8 b o 6 obldos o6 4 60
Areal DIstrIbUtion .. .........cinlediie e e Tk 60
Character of Materials............ooiiiinnnnnn i, 61
Paleontologic Character .............coveeeeinmnnnnnnnnn . 62
Strike, Dip, and Thickness................coovvreiinnnnnnn... 64
Stratigraphic Relations ..................... . ... ... ... .. ... 64
SUBAIVISIONE] . .. . . o e e e e et 64

THE PLEISTOCENE FORMATIONS . .\'vnvventttet e eeeeee e eeeenennnns 65
The Columbia Group ..............coviiiiiiiir i 65
The Wicomico FOREAIIONIN CEr o nrr . e e s R 68
INEITYE o0 006 0 do/o 0 6 96 0 aas R AT P o B SO g P 68
Areal IISTRIDIMBION 5.0k i oo kit s oo s e oeoee e o aioielalaloiao il 68
Character of Materials.............. 50000088 80 SIS 50 6 oldo 0% 5 68
Paleontologic Character ........................ O 00 4o of do o 69
Strike, Dip, and Thickness.............coviviuevneennnnnn.n. 69
Stratigraphic Relations ..... 0300000 6 4000 BEB0 0 000 00 g 00 5% g0 o 70

The Talbot Formation .............. 8806% 0000 B s 0.0 | Lo 70
INEIT0E § 5% 0o g g0 adloj RN S S S S 1 & o o o o0 70
Areal Distribution ............ ... ... . . 70
Character of Materials ..............oviuninenennnnnnnnnnnnn. ol
Paleontologic Character .................oovemmvueenenennnn.. 71
Strike, Dip, and Thickness...............ovueruieennnnnnnnn. 72
Stratigraphic Relations ................. ..., .. 72

The Recent Deposits .................. NS 080 oldbaaiiod- 4 SBF e 2




MARYLAND GEOLOGICAL SURVEY

Interpretation of the Geologic Record
Sedimentary Record of the Pre-Eocene Rocks
Sedimentary Record of the Eocene Formations
Sedimentary Record of the Miocene Formations
Sedimentary Record of the Pleistocene Formations
Sedimentary Record of the Recent Formations

THE MINERAL RESOURCES OF QUEEN ANNE’S COUNTY. By BEeN-
: JAMIN L. MILLER
INTRODUCTORY
Ture NATURAL DEPoOsITS
The Clays
The
The Gravels
The Building Stones
The
The Diatomaceous Earth
The Iron Ore

Springs
Shallow Wells
Artesian Wells

THE SOILS OF QUEEN ANNE'S COUNTY. By HucH W. BENNETT,

W. E. Tuarp, W. S. Lymax, and H. L. WESTOVER. . ..........
INTRODUCTORY
Tue Sorr, TYPES

Sa9eafTas ISARM. ... .. oo o Bt imee s e e el e s e R e e e e s e s e
Sassafras Silt Loam
Sassafras Loamy Sand
Sassafras Sandy Loam
Sassafras Fine Sandy Loam
Sassafras
Sassafras Gravelly Loam
Elkton Silt Loam
Elkton Sandy Loam
Portsmouth Sandy Loam
Portsmouth Loam
Meadow
Tidal Marsh
THE AGRICULTURAL COXNDITIONS
SUMMARY

93




14 CONTENTS

PAGE

THE CLIMATE OF QUEEN ANNE’S COUNTY. By RoscoE NUNN...... 139
INTRODUCTORY, « ae s /e oo s s oo s s s omes s s oaosossssssasososessssssseasesas 139
CLIMATIC DATA AVAILABLE . ...vvcucuieneeennentnensnencecnnansnanenns 139
CLIMATIC FIEATURES .......c0etuitueecconnossosonoonasnsesnsnananasns 141
CONCIUSIONS]  + o o orelheke she s ioie s 0 e o s sia e s oo oesoosaissassasaasssesocsasesss 145

THE HYDROGRAPHY OF QUEEN ANNE’'S COUNTY. By B. D. Woop 149
THE MAGNETIC DECLINATION OF QUEEN ANNE’S COUNTY. By

LoUTSI AN BRATER .. .. ..coocneennneeneonresedannneoeoasaens 155

L NBODTICTORY -+t 5 oo evalalare e s ol e o o o e /cia oo sossieasiolsasessoesions s el 155
MERTBIAN TUINE] . . fieie o & oo e oo s aioios oisesocoasosonaasiosaasansaanoesaans 155
DESCRIPTION OF STATIONS .\ tttutustteneeennneeonnennnanennnnnenennns 156
THE FORESTS OF QUEEN ANNE’S COUNTY. By F. W. BesLEY...... 161
TTIIROBIBCMORY « ste sl eraic a5 o vel s aisie oo la e T ala oloialos sfole oo e s sle s/iTalaln oloele Silolols 161
DESCRIPTION OF THE FORESTS .. ...oittittiiiiiinnenenennnnnnnnnns 162
NATIVE TREE SPECIES . tttnvnuenermnnnennneeeenanenneeneeennnnnn 163
IMPORTANT FOREST PRODUCTS ... vvunereennneonnnennnneennnneennnns 165
L 0D 4115 P 165
Rallroad TieS ...v.iiitiiit ittt itte et iite e neeenineenenns 165
Pulp Wood ...ttt i e e 165
1 o 166
Mine ProDS ..ottt 166
32 P 166
COFATOOA s eroreoele o oot ot ot eitien s seeeeasonnnoneneeeesosaiasesssenss 166
DESTRUCTIVE AGENCIES .. ..ettiuunttiinnnineeneeeetannnnennenns 166
BIETOSH FEITORE hol o eioe s o oo it e eeeeronnoeennonnononos sl bt 166
(i 70 0 R AR Y 168
Chestnut Blght .........viiiiiiiiin ittt it eeaeennnns 168
REBUILDING THE FORESTS . ... .vttintiine et inereiieineneaneannnns 169
FOREST PLANTING «.tevtvrntteenusseenanesonnnesonnnneennneeaannenns 170
USE OF WINDBREAKS .......... o e 171

O D G e B 15 St 1 1> ) 173




ILLUSTRATIONS

FACING PAGE

ig. 1.—View of Chester River from near Queenstown

. 2.—View of stream valley cutting Wicomico-Talbot escarp-

ment between Centerville and Queenstown

ig. 1.—View on Wicomico plain, 114 miles north of Centerville... 48

ig. 2—View on Talbot plain near Stevensville

. Fig.

Fig.

. Fig.

Fig.

. Fig.

Fig.

. Fig.

Fig

FIGURE

Characteristic Eocene fossils in Queen Anne’s County... 60
Characteristic Miocene fossils of Maryland
1.—View of the Wicomico-Talbot escarpment between Church

Hill and Chestertown .

2.—View on mature Pine-Hardwood forest on Corsica Neck, 5
miles west of Centerville

1.—View of mature forest of Loblolly Pine on Corsica Neck...
2.—View of Loblolly Pine along the “Causeway” leading to the
Hermitage
1—View of typical second growth bordering cultivated field,
3 miles south of Centerville 164
2.—View showing second growth of white and red oak, sweet

gum and loblolly pine, 3 miles north of Queenstown.... 164

1.—View showing result of fires in second growth oak stand,
3 miles south of Centerville

1. Average temperatures throughout the year at Sudlersville

2. Monthly means and extremes of precipitation in Queen Anne’s







EREFACE

This volume is the ninth of a series of reports dealing with the
physical features of the several counties of Maryland.

The Introduction contains a brief statement regarding the loca-
tion and boundaries of Queen Anne’s County together with its chief
physical characteristics.

The Physiography of Qucen Anne’s County, by Benjamin L. Mil-
ler, comprises a discussion of the surface characteristics of the
county, together with a description both of the topographic forms
and of the agencies which have produced them.

The Geology of Quecn Annc’s County, by Benjamin L. Miller,
deals with the stratigraphy and structure of the county. An his-
torical sketch is given of the work done by others in this field to
which is appended a complete bibliography. Many stratigraphical
details are presented, accompanied by local sections.

The Mincral Resources of Queen Anne’s County, by Benjamin L.
Miller, deals with the economic possibilities of the various geolog-
ical deposits of .the county. Those which have been hitherto em-
ployed are fully discussed, and suggestions are made regarding the
cmployment of others not yet utilized.

The Soils of Queen Annc’s County, by Messrs. Bennett, Tharp,
Lyman, and Westover of the Bureau of Soils, contains a discussion
of the leading soil types of the county and their relation to the
several geological formations. This investigation was conducted
under the direct supervision of Professor Milton Whitney, Director
of the Bureau of Soils of the U. 8. Department of Agriculture.

The Climate of Queen Anne’s County, by Roscoe Nunn, is an im-
portant contribution to the study of the climatic featnres of the
county. Mr. Nunn is Section Director in Baltimore of the U. S.
Weather Bureau.

The Hydrography of Quecen Anne’s County, by B. D. Wood, gives
a brief account of the water supply of the county, which, as in the
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case of the other Coastal Plain eounties, affords but little power for
commercial purposes. The author of this chapter is a member of
the Division of Hydrography of the U. 8. Geological Survey.

The Magnetic Declination in Queen Annc’s County, by L. A.
Bauer, contains mueh important information for the loeal surveyors
of the county. Dr. Bauer has been in charge of the magnetie in-
vestigations since the organization of the Survey and has already
published two important general reports upon this subjeet. He is
the Direetor of the Department of International Research in Ter-
restrial Magnetism of the Carnegie Institution.

The Forests of Queen Anne’s County, by I'. W. Besley, is an im-

portant eontribution and should prove of value in the further de-
velopment of the forestry interests of the county. Mr. Besley is
State Forester of Maryland.

The State Geological Survey desires to extend its thanks to the
several national organizations whieh have liberally aided it in the
preparation of several of the papers contained in this volume. The
Director of the U. 8. Geological Survey, the Chief of the U. 8.
Weather Bureau, and the Chief of the Bureau of Soils of the U. 8.
Department of Agriculture have granted many faeilities for the
conduet of the several investigations and the value of the report
has been muel enhanced thereby.
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THE PHYSICAL FEATURES OF
QUEEN ANNE'S COUNTY

INTRODUCTION

Queen Anne’s County lies to the east of Chesapeake Bay and
forms a part of what is known as the “Eastern Shore” of Maryland.
It is ineluded between the parallels of 38° 50’ and 39° 16 north
latitude and 75° 44’ and 76° 24’ west longitude. It embraces an
area of 379.7 square miles.

Queen Anne’s County, although not ereeted until 1706, ineludes
within its borders the earliest settlement of Europeans along the
Eastern Shore of the Chesapeake Bay. The carly trading port of
William Claiborne was established on Kent Island in 1631, and set-
tlements were made on the mainland about 1647, a few years prior
to the agreement with the Indians which was made in the summer
of 1652, and allowed the establishment of white settlements on

cither side of Chesape'ake Bay as far south as the Choptank and
Patuxent rivers.

The early settlements of Queen Anne’s County were included first
in Kent and subsequently in Talbot eounties until the Maryland
inhabitants had been so thoroughly distributed over the entire
Eastern Shore as to make it advisable to take up with more care
the division of the territory into eounties. After several petitions
had been presented to the Assembly of 1704 and referred to the next
sueceeding session, the General Assembly of 1706 enacted a law
which was approved April 18, 1706 entitled :

“An aect for the dividing and regulating several counties on
the eastern shore of this provinee, and constituting a

county, by the name of Queen Anne’s County, within the
same provinece.”

When this law was enaeted there had been already erected on the
Ilastern Shore the eounties of Cecil, Kent, Talbot, Dorchester, and
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Somerset, the latter two embraeced all the territory south of the
Choptank, while the first four covered the territory north of that
river. By the law of 1706 the region between the Sassafras on the
north and the Choptank on the south was divided into three coun-
ties, the third being the new county of Queen Anne’s.?

Queen Anne’s County at first ineluded that portion of Caroline
County lying between Tuekahoe Creek and the Choptank River but
this was eut off in 1773 when the General Assembly passed a law
creating Caroline County from portions of Dorchester and Queen
Anne’s counties.

The county lies entirely within the Atlantie Coastal Plain and its
physical features are characteristic of that physiographic province.
Tide-water estuaries and bays bound it on the west and north and
many of them penetrate the country for many iles. The greatest
elevation in the county is slightly more than 90 feet above sea level,
and almost one-fourth of the county is less than 25 feet above sea
level.

The transportation facilities are good as two lines of railroad, the
Pennsylvania, and the Maryland, Delaware, and Virginia, extend
across the eounty while two steamboat lines from Baltimore make
regular trips to various wharves on the Chester River and to Love
Point on Kent Island. In addition sailing vessels pass up many of
the other tide-water streams during the seasons when fruit, vege-
tables, and grain are being shipped to market and a great portion
of the produce of the county is transported in such vessels.

Farming is the chief occupation of the inhabitants and most of the
land is under cultivation. The many well kept farms and attractive
farm buildings that are to be seen in all parts of the county indicate
the prosperity of the inhabitants. The waters which wash the
shores of the eounty abound in oysters, fish, and erabs, and the cap-
ture and eare of these furnish employment to many people. Within

1 Mathews, E. B. The Counties of Maryland, Md. Geol. Survey, Vol. VI, pt.
5, p. 534, 1906.
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recent years the attractions of Queen Anne’s County have drawn
many people to its borders during the summer season and numerous
homes and hotels have been erected along the shores to accommodate
those who delight in boating, bathing, and fishing.

Centerville, the county seat, and the largest town in the county, is
a prosperous enterprising town of several thousand inhabitants.
It is on the line of both of the railroads that enter the county.
Chuch Hill, Queenstown, Winchester, Stevensville, Sudlersville, and
Crumpton are other important towns while there are several other
smaller villages throughout the county.







DEVELOPMENT OF KNOWLEDGE CON-
CERNING THE PHYSICAL FEATURES
OF QUEEN ANNE'S COUNTY,
WITH BIBLIOGRAPHY

BY
BENJAMIN L. MILLER

HisroricaL REVIEW,
The loeation of Queen Anne’s County on navigable waters and its
early settlement are responsible for it being mentioned in many

publications over a period of nearly 300 years. Naturally the first -

referenees are vague and eonsist merely of geographic notes or of
maps on whieh the geographie features of the region are portrayed.
For this reason it is considered advisable to divide the discussion of
the literature referenees into two elasses: those whieh are primarily
of geographic interest and those which pertain to the description of
the geologie features of the region.

THE H1STORY OF GEOGRAPHIC RESEARCII.

Chesapcake Bay was probably cntered and explored by Ayllon, a
Spaniard, in 1526 and perhaps by Gomez, another Spaniard, a few
years later. The maps prepared as the result of these voyages are
vague and general but there arc some who believe that an indenta-
tion in the ocean shore is supposed to represent Chesapeake Bay.
Until the English settlement at Jamestown these maps were ae-
eepted as authoritative and were reprodueed in the works of several
different writers.

In the summer of 1608, one year after the establishment of the
English eolony at Jamestown, Captain John Smith with fourteen
companions started out to explore Chesapeake Bay. They went up
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the Bay as far as the Patapsco River and then returned to James-
town, having been away less than three wecks. Later in the sum-
mer Smith again headed another party for the same purpose and
this time went to the head of the Bay. His map and notes indicate
that he made no close-range observations along the Iastern Shore
between the Nantieoke and Sassafras rivers as he kept close to the
western shore in that portion of the Bay. However, he attempted
to delincate the eharaeteristies of the entire Bay on his map. He
made thie mistake, natural in taking observations at that great dis-
tanee, of supposing that three large islands oeeurred in that por-
tion of the Bay. These he named the ‘“Winstone Islands.” They
evidently represent Kent Island, the peninsula of Talbot County
lying between the Miles and Choptank rivers, and the western por-
tion of Dorchester County.

Smith’s map was published in England in 1612 and served as the
souree of information for almost all the maps of this region whieh
were published during the next fifty years. The Lord Baltimore
map, published in 1635, reproduees the same errors made by Smith
in delineating the outlines of the shores. The map is interesting in
that eonieal-shaped hills, or mountains, are represented in the area
now ineluded in Queen Anue’s, Talbot, and Caroline eounties.

A map drawn by Virginia Farrer and published in 1651 is greatly
distorted and is less reliable than some of the earlier maps, yet it
erudely represents the Choptank and Chester rivers.

In 1666 a fifth map of Marylaud, by George Alsop, was published.
This is interesting in that it represents the Eastern Shore eut into
a number of peninsulas of approximately the san;e size and shape
by the Choptank, Wye, Chester, “Sassafrix,” “Elke,” and two other
unnamed rivers that all flow almost due west, are of equal size and
empty in ¢ —piaeke Bay” along a straight north and south line.

In 1660 Augustine Herman offered to make a map of Maryland in
return for a manor along Bohemia River and on the aeeeptanee of
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the offer by Lord Baltimore moved his family to Maryland and be-
gan the work. He was engaged in the work for ten years and it was
not until 1673 that the map was finally published. The map is re-
markably good and for the first time the configuration of the Eastern
Shore counties was correctly shown. Most of the names which ap-
pear on the map are those still in use. “Talbot” is written on that
portion of territory lying between the Chester and “Choptanck”
rivers and extending from “The Great Bay of Chesapeake” to “Dela-
war Bay.” Just as Smith’s map served as the basis for later maps
for many years so did Herman’s map appear in many volumes and

in many forms during the next century.

In 1735 Walter Haxton in a “Mapp of the Bay of Chesepeacke”
added many details that were lacking from Herman’s map. On this
map nearly all the points and inlets along the Bay shore were cor-
rectly shown, and many observations on the depths of the water are

given as the map was intended for the use of mariners.

After Haxton’s map appeared there was little to be added so far
as the Eastern Shore was eoncerned and the only other maps worthy
of mention here are the maps by Dennis Griffith in 1794, by J. H.
Alexander 1834-1840, and by 8. J. Martinet in 1865. These con-
tained much new information on the political boundaries, towns,
and roads, but in the representation of natural features were prac-

tically copies of the earlier maps.

The last map to be mentioned is the one accompanying this report
and whieh has been prepared by the United States Geologieal Survey
in co-operation with the Maryland Geological Survey. The details
shown, when compared with Smith’s map, furnish decisive evidence
of the continual progressive developmment that the Eastern Shore has
undergone during the past 300 years, as well as showing the great
improvements which have been made in the art of map making and
map publishing.
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THE HISTORY OF GEOLOGIC RESEARCH.

General.

The first paper on the Geology of North Ameriea worthy of
especial consideration was published by William Maelure in 1809
and republished in more eomplete form in 1817, 1818, and 1826. In
this report and on the accompanying map all the Atlantic Coastal
Plain was supposed to be eomposed of a single geologie unit which
was called the “Alluvial Formation.” It received the name from the
uneonsolidated eondition of the materials whieh suggested to him an
alluvial origin. The boundary between the Coastal Plain and the
Piedmont Plateau or between what he called the “Alluvial” and
“Primitive” formations, was drawn with a high degree of accuracy.
This first econtribution by Maclure, although extremely general,
nevertheless possesses great value as it was the impetus needed to
stimulate systematic geologic investigation.

In 1820 Hayden objected to Maclure’s explanation of the origin of
the Coastal Plain materials and stated that they were not alluvial
in character but marine and were brought to their present position
by an oeean current that swept over the eastern part of the eountry.

The Tertiary Formations.

The first attempt to differentiate the various formations of which
we now know the Coastal Plain to be eomposed were made in 1824
by John Fineh, an Englishman, who traveled in this country during
the preceding year. He recognized the presence of Seecondary (Cre-
taceous) and Tertiary formations which he provisionally eorrelated
with similar formations in Europe. Some of the correlations which
he made were incorrect yet his eontribution was of great value in
that he showed that it would be possible to divide the beds of un-
consolidated materials into several formations on the basis of the
fossils whieh they contained.

T. A. Conrad was the first paleontologist of importanee to engage
in the investigation of the Tertiary fossils of Maryland. He pub-
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Fi6. 1.—vIiEW OF THE CHESTER RIVER FROM NEAR QUEENSTOWN.

Fig. L—VIEw oF ATERAM VALLEY CUTTING WICOMICOSTALNDT ©5i AP AENT

BETWEEN UENTEIVILLE AND QUEEXSTOWN
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lished his first artiele on this subjeet in 1830 and two years later, he
divided the Coastal Plain deposits into six formations. Conrad con-
tinued to study Coastal Plain fossils and numerous articles from
his pen were published from 1830 to 1867. To him muech eredit is
due for the accurate determination of the major groups of strata
composing the Coastal Plain. He divided the Tertiary into the
Eocene and Miocene, although Isaac Lea was the first person to ap-
ply the term “Eocene” to any deposits in this country.

The first Geologieal Survey of Maryland, under the direetion of
Ducatel, the State Geologist, and Alexander, the State Engineer,
contributed mueh to our understanding of the geology of the State
and their reports issued from 1834 to 1842 contain the results of
careful, systematic investigations prosecuted in all parts of the
State.

Several writers between 1830 and 1860 emphasized the value of
the shell and general marls of the Coastal Plain for fertilizing pur-
poses and their contributions eontain much information in regard to
the Tertiary deposits of this region. They seem to have exaggerated
the importance of the marls yet there ean be no question but that
the marls do possess some value. Pierce, Purvis, Ruffin, Higgins,
and Tyson were the men who were most active in recommending to
farmers that they make use of the easily aceessible marl deposits
while in the adjoining states of Delaware and Virginia, Booth and
W. B. Rogers were equally active in urging similar aection on the
residents of their states.

In the further study of the Tertiary deposits the work has been
done almost entirely by Heilprin and members of the Maryland
Geological Survey and United States Geological Survey. The con-
tributions of Clark, Dall, Shattuck, and Martin are of the greatest

importance. .
The Quaternary Formations,

In general, the early geologie investigators either entirely ignored
the surficial deposits or else merely referred to them ineidentally.
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Chester in 1884 and 1885 described the surface gravels of the
Bastern Shore and gave an explanation of their origin. McGee,
however, was the first one to make systematic observations of these
materials over extended areas of the Coastal Plain and in several
papers published during the years 1886 to 1891 presented mmnch
valuable information. He proposed the name “Colummbia® for the
Quaternary deposits and divided them into flnviatile and interfln-
viatile phases which he considered coutemporaneous. Althongh
McGee’s deductions are not all aceepted his observations were care-
fnlly made and served as the basis for later work.

Darton continued McGee’s work and early divided the surficial
Quaternary deposits into two formations which he designated
“Iarlier Columbia” and “Later Columbia.” The latest important
contribution was made by Shattuck, who in 1901 divided the Colum-
bia deposits into three formations which he named the *Sunder-
land,” “Wicomico,” and “Talbot.” This is the classification that is
used in this report.

BIBLIOGRAPHY

1612,

SmyrrH, JouN. A Map of Virginia with a Deseription of the Coun-
try, the Commodities, People, Government, and Relegeon. Written
by Captaine Smith, sometime Governour of the Countrey. Oxford,
printed by Joseph Barnes, 1612. 4 to, 174 pp.

The map lmperfectly represents the Bay shore features of Queen Anne's County.

1624
Satir, JouN. A Generall Historie of Virginia, New Ingland,

and the Summer Isles, ete. London, 1624. (Several editions.)

Thls work contains many interesting notes on the physiography of Chesapeake Bay
and its tributaries, and briefly descrlbed the clays and gravels along their shores. For
a reproduction and discussion of Smlth’'s map see Md. Geol. Surv., Vol. I1, pp. 347-360.

1635.
ANon. A Relation of Maryland; Together With a Map of the
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Countrey, The Conditions of Plantation, His Majestie’s Charter to

the Lord Baltimore, translated into English. London, 1635.

(Repub.) Sabine’s Reprints, 4 to., ser., No. 2, New York, 1865, pp. 1-65, with ap-
pendix pp. 67-73.

The map accompanying this report is similar to that made by Smith but, in addition,
eonical hills or mountains are represented in the area now included in the Eastern
Shore counties of Queen Anne's, Talbot, and Caroline.

1651,

I"arrER, VirciNia. A mapp of Virginia discovered to ye Hills,
and in it’s Latt: From 35 deg: & 14 neer Florida, to 41 deg: bounds
of New England. John Goddard sculp. Domina Farrer Collegit.
Are sold by I. Stephenson at ye Sunn below Ludgate: 1651.

Includes a greatly distorted representation of the Chesapeake Bay region.

1666.

AvLsor, GEORGE. A Charaeter of the Province of Maryland.

(Repub.) Gowan’s Bibliotheea Americana, New York, 1869,
No. 5.

Contains a generalized map in which the Eastern Shore rivers and peninsulas are
represented as being very regular.

1673.
HermaN, AugusTiNg., Virginia and Maryland As it is Planted
and Inhabited this present year 1670.

This is a very good map of the two colonies and the first aceurate one of the Chesa-
peake Bay region ever prepared.
1735.

Haxrox, WaLTeEr. To the Merchants of London Trading to Virgi-

nia and Maryland. This mapp of the Bay of Chesapeack with the

Rivers Potomaek, Patapsco, North East and part of Chester, Is
humbly dedicated & presented by Walter Haxton 1735.
The map correctly represents most of the topographic features of the Bay shores.
18117.
MacLurg, Wa. Observations on the Geology of the United States
of Ameriea, with some remarks on the effeet produeed on the nature
and fertility of soils by the deeomposition of the different classes of

rocks. 12 mo., 2 pls., Phila., 1817.

1s an elaboration of an article published in 1809 in Trans. Amer. Phil. Soc., O. 8.,
Vol. V1, pp. 411-428. Repub. in Trans. Amer. Phil. Soc., N. §., Vol. 1, 1818, 191 pp.
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This work is classic as it was the first attempt to treat the geology of the entire
country and it contains the first published geological map of the United States. The
whole Coastal Plain constltutes the “Alluvial” formation and the Piedmont Plateau,
the “Primitive.”

1818.

MircueLL, SAMUEL L. Essay on the Theory of the Earth by M.
Cuvier to which are now added Observations on the Geology of
North America by Samuel L. Mitchell. 8 vo., 431 pp., 8 pls. New
York, 1818.

Reports the findlng of “the grider of an elephant” whilch “was dug out of the ground
by the side of a marsh, in Queen Anne's county.” ‘“The depth of this tooth is nine
inches; the length of the grindlng surface nine; breadth four and a half.”” p. 394.
“Its weight.......... 1s more than ten pounds. p. 395.

Two views of this tooth are given, pl. VI, figs. 3 and 6.

He believes that the fossil remains in this region “afford proofs....... of a deposite
from inland floods sluce the oceanlc strata were formed.” p. 395.

1820.

HaypeN, Horace H. Geological Essay; or An Inquiry into some
of the Geological Phenomena to be found in various parts of
America, and elsewhere. 8 vo., 412 pp. Baltimore, 1820.

The writer contends that the unconsolidated deposits hordering the Atlantic Ocean
are not alluvial materials but have been brought to their present position by an ocean
current that swept over the eastern part of the country in a southwesterly direction.
The rise of the ocean ls helieved to have been caused by an increase of water due to
the melting of the polar ice produced hy a shifting of the earth’s axis.

“ln Queen Anne's county, an enormous grinder of the Asiatick elephant was llkewise
dug up, on the plantatlon of Mr. Carmichael, enveloped in a stiff hlue ciay.” p. 121,

1824,

FincH, Joun. Geological Essay on the Tertiary Formations in

America.
(Read before Acad. Nat. Sci., Phila., July 15, 1823.) Amer. Jour.

Sci., Vol. VII, pp. 31-43, 1824,

Obhjection is made to the term “Alluvial formation” of Maclure and others on the
ground that the deposits are for the most part not of alluvial origin and also as used,
the term includes a number of distinct formations that can he correlated wlth the
“newer secondary and tertiary formations of France, England, Spain, Germany, ltaly,
Hungary, Poland, lceland, Egypt, and lindoostan.” The writer makes some provl
sionai correlations with Furopean formations which are now known to he Incorrect.
He admlts, however, that the data at his disposal are Insufficient for accurate correla-
tion.
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1826.

PrercE, James. Practical remarks on the shell marl region of
the eastern parts of Virginia and Maryland, etec; extracted from a
letter to the IEditor.

Amer. Jour. Sci., Vol. XI, pp. 54-59, 1826.

Mentions the occurrence of sheii marl of marine origin in the “aliuviai” district of
Maryland on both sides of Chesapeake Bay and discusses its value as a fertilizer in
the renovation of exhausted soils.

1834.
Ducargs, J. T. and ALEXANDER, J. H. Report on the Projected
Survey of the State of Maryland, pursuant to a resolution of the
General Assembly. 8 vo. 39 pp. Annapolis, 1834. Map. Several

editions.
Amer. Jour. Sci., Vol. XXVII, 1835, pp. 1-39.

“Two varieties of shell marl, one composed prineipaliy of clam shells imbedded in
clay ; the other consisting of pectens (scallop shells) enveloped by an indurated fer-
ruginous clay” are reported to occur on Corsica Chreek.

1835.
Coxnrap, T. A. Observations on the Tertiary Strata of the United

States.
Amer. Jour. Sci., Vol. XXVTIII, 1835, pp. 104-111, 280-282.

Ile considers the Miocene absent in this region, the Older Pilocene resting directly
upon the Eocene. The beds containing Perna maxillata are referred to the Oider
Piiocené and the St. Mary’s river beds to the Mediai Piiocene.

Ducares, J. T. and ALExaNDER, J. H. Report on the New Map
of Maryland, 1834. Annapolis, 1835(?). 8 vo. 591 pp. Two
maps and one folded table. Contains Engineer’s and Geologist’s
Reports which were also issued separately. Md. House of Dele-
gates, Dec. Sess. 1834,

Ducatel says that he belicves the shell marl deposit underlies the Eastern Shore but
is not exposed south of the Choptank River. He gives the dip as 5° to the southwest,
He aiso says that the surface of the marl undulates. Hec¢ describes deposits of sheil
mari at the head of Southeast Creek in the vicinity of Church IHII, on the northeast
side of Corsica Crcek, at many places on the southwest side of Corsica Creek extending
to the head of the branch south of Centreville, at the head of Reed's Creek, on Back
Wye River, and on Chew's Island. Sixtcen anaiyses of these marls are given. The solis
of the county are described and the value of the sheli maFls as fertiiizers is discussed
as well as methods of working and applying the materiai. Bog iron ore of good quality
is reported at the head of Hamilton and South East creeks. A chalybeate spring is

said to be located on the farm of Mr. Levi Paccault near Wyc Miils,
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1836.
Ducarer, J. T. and ALEXANDER, J. H. Report on the new Map
of Maryland, 1835. 8 vo. 84 pp. Maps. Annapolis, 1835.

Md. Pub. Doe., Dec., Sess.,, 1835. Engineer’s Report pp. 1-84, Geologist’s Report,
pp. 35-83.

Both reports also published separately. Contalns analyscs of four samples of shell
marl from Queen Anne’s County ranging from 15 to 50 per cent CaCO, (p. 82).

Purvis, M. On the Use of Lime as a Manure.

Translated for the Farmer's Register, Shellbanks, Va., 1835. Reviewed in Amer.
Jour. Sci., Vol. XXX, 1836, pp. 138-163.
Mention is made of the use of greensand as a fertilizer.

1837.
DucaTeL, J. T. Outline of the Physical Geography of Maryland,
embracing its prominent Geological features.
Trans. Md. Acad. Sci.‘and Lit.,, Vol. I, Pt. I, 1837, pp. 24-55
with map.

A general description of the physlography and geoiogy of the entire state Is given
witb many details of local features. It is a general summary of information pre-
viously published in various places. Mention is made of the covering of boulders and
coarse gravel near the inner edge of the Secondary (Cretaceous) rocks while farther
out the sands and clays of the Secondary and Tertlary formations are uncovered. The
whole county is said to be underlain by Tertiary deposits though no reference is made
to any particular locality in the county.

1838.
Conrap, T. A. Fossils of the Medial Tertiary of the United

States. No. 1, 1838.

[Description on cover: 1839 & '401, 32 pp., pls. I-XVII. Repub. by Wm. H. Dall,
Washington, 1893.

A general description of the distribution and characteristics of the Miocene of the
Atlantic Coastal Plain is given. The Miocene is called the Medial Tertiary or Older
Pliocene and the Eocene is called Lower Tertlary.

1840.
Conrap, T. A. TFossils of the Medial Tertiary of the United

States. No. 2, 1840.

[Description on cover: 1840-1842], pp. 33-56, pls. XVIII-XXIX. Repub. by Wm. H.
Dall, Washington, 1893.
Astarte cuneiformis from Wye Mills is described and figured.

1841.
VanNuxeM, LaroNER. On the Ancient Oyster Shell Deposits ob-
served near the Atlantic Coast of the United States. (Read April
7, 1841.)
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Proc. Assoc. Amer. Geol. and Nat., pp. 21-23.

The wrlter agrees with Ducatel in the view that the deposits were made hy the
Indians, though he admits that Conrad has some evidence to prove that they were
formed hy natural agencies. He helleves that possibly the deposit at Easton is due to
natural causes as the valves seem to be together there, while elsewhere they are
separated.

1842,
Conrap, T. A. Observations on a portion of the Atlantic Ter-
tiary Region, with a description of new species of organic remains.
2d Bull. Proc. Nat. Inst. Prom. Sci., 1842. pp. 171-192.

The Miocene and Eocene are sald to not be connected hy a slngle fossll common
to hoth perlods while three forms found in the Upper Secondary are found in the
Eocene. The Medlal Tertlary (Mlocene) ls sald to appear near Chestertown and Wye
Mills.

1843.

Ducater, J. T. Physical History of Maryland.
Abstract, Proc. Amer. Phil. Soc., Vol. 111, 1843, pp. 157-158.

“The Eastern Shore is shown to consist of something more than arid sand-hills
and pestllentlal marshes; and the Western Shore not to depend exclusively upon the
rlch valleys of Frederick and llagerstown for its supplles.”

1844.
Rocers, H. D. Address delivered at the Meeting of the Associ-
ation of American Geologists and Naturalists.
Amer. Jour. Sci., Vol. XLVII, 1844, pp. 137-160, 247-278,

The artlcle conslsts of a resumé of the geological work done up to that tlme in the
entire Unlted States.

1850.

Higains, James. Report of James Higgins, M. D., State Agricul-
tural Chemist, to the House of Delegates. 8 vo. 92 pp. Annapolis,
1850.

Contains detailed descriptions and many analyses of the various kinds of soils
found on the Eastern Shore of Maryland. The greensand and shell marl deposlts of

the counties lying north of the Choptank Rlver are dlscussed at length. Reference is
made to several localities in Queen Anne’s county where they occur.

1851.
Bamey, J. W. Miscellaneous Notes. Fossil Infusoria of Mary-
land.
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Amer. Jour. Sci., 2d ser., Vol. XI, 1851, pp. 85-86.

The infusorial bed of Petersburg, Va., and the western shore of Maryland is re-
ported ‘“at Wye on the eastern shore of Maryland, where the infusorlal stratum reap-
pears with all its usual characteristic species.”” (p. 86).

1852.
Fisuer, R. 8. Gazateer of the State of Maryland compiled from
the returns of the Seventh Census of the United States. New York
and Baltimore, 8 vo. 1852, 122 pp.

Contains numerous deserlptions of the geography and geology of the various
portions of the’State,

1860.

Tyson, Pmiuir T. First Report of Philip T. Tyson, State Agri-
cultural Chemist, to the House of Delegates of Maryland. January,
1860. 8 vo. 145 pp. Maps. Appendix. Mineral Resources of Md.
20 pp. Annapolis, 1860.

The report is accompanied by a colored geologieai map which shows the distribu-
tion of the various formations. The Coastal Pialn formations represented are the
Cretaceous, Tertiary, and DPost-Tertiary, while the iron-ore clays of the Cretaceous
are separated from the other Cretaeeous deposits. A brief description of each forma-
tlon is given. Greensand marl of Eocene age is reported to oecur along the Chester
Rlver. The Miocene shell marls of Queen Anne's County are said to have been used
with excellent results. .

1862.
Tyson, Priuip T. Second Report of Philip T. Tyson, State Agri-
cultural Chemist, to the House of Delegates of Maryland. January,
1862. 8 vo. 92 pp., Annapolis, 1862.

An artesian well at Centerville “after passing no great depth tlhirough the tertlary
stratam was continued down into the greensand to a depth of 390 feet of the surface.
It should be continned into the odlite beds in order to secure a full supply of good
water rising to or very near the surface of the ground.”

1867.

Hiceins, James. A Succinct Exposition of the Industrial Re-
sources and Agricultural Advantages of the State of Maryland.
8 vo., 1094111 pp.

Md. House of Delegates, Jan. Sess., 1867, (DD).

Md. Sen. Doc., Jan. Sess., 1867, (U).

Contains deseriptlous of the soils and physiographic features of each of the
ecounties of the State.
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1880.

HeireiIN, ANGELO. On the Stratigraphical Evidence Afforded
by the Tertiary Fossils of the Peninsula of Maryland.
Proc. Acad. Nat. Sci., Phila., Vol. XXXTII, 1880, pp. 20-33.

After a carefui examination of the fossiis found ajiong the Patuxent, Choptank,
and St. Mary’'s rivers and the Caivert Ciiffs, the author proposes the separation of the
Miocene into the Oider and Newer periods. The beds at Fair Haven are typical Older
Miocene and the St. Mary's iower Patuxent and Choptank river beds beiong to the
Newer Miocenc.

1882,
— On the rclative ages and classification of
the Post Eocenc Tertiary Deposits of the Atlantic Slope.
Proc. Acad. Nat. Sci., Phila., Vol. XXXIV, 1882, pp. 150-186.
Asbtract: Amer. Jour. Sci., 3d ser., Vol. XX1V, 1882, pp. 228-229,
Amer. Nat., Vol. XVTI, 1883, p. 308.

From a comparison of faunas the Eocene deposits of Maryiand are correiated with
the Eo-Lignitic of Aiabama, and the Miocene beds of the State are grouped in a divi-
sion cailed the Marylandian which is supposed to be older than any other Miocene beds
of this country, with the possibie exception of the basal Miocene beds of Virginia
which may be contemporaneous.

1884.

CrpstEr, FrepErick D. The quaternary Gravels of Northern
Delaware and Eastern Maryland, with map.
Amer. Jour. Sci., 3d ser., Vol. XXVII, 1884, pp. 189-199.

The author belleves that the peninsula of Eastern Maryland and Delaware was
covered with gravels, clay and sand brought down by the Delaware River during the
ice Age and deposited in an estuary.

HewnrriN, ANgeLo. The Tertiary Geology of the Eastern and
Southern United States.

Jour. Acad. Nat. Sei., Phila., Vol. IX, pt. 1, pp. 115-154, map.
1884,

The distribution of the Tertiary strata of tlie State is given approximately. The
Eocene is correlated with the base of the Buhrstone or the Eo-iignitic of Alabama and
with the London Clay. The Miocene of the State is divided into two formations, the
oider or Maryiandian which is regarded as possibiy Oiigocene is age, and the newer or
Virginian. The former is cxposed in Anne Arundei, Caivert, and Charies countles and
the jatter at Easton, on the Choptank River and in St. Mary’s County.
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Contributions to the Tertiary Geology and
Paleontology of the United States. 4 to, 117 pp. 1 map. Phila,,
1884,

Contains a numher of articles ali but one of which was previously published in the
Proceedings or Jour. of the Phiiadelphia Academy of Sciences. Some of these articles
are listed on preceding pages.

Swank, James M. History of the Manufacture of Iron in all
Ages. Phila., 428 pp.

Later edition, 1892.

“ln 1762 Robert Evans, Jonatham Morris,, and Benjamin Jacohs built Unicorn forge
at a place called Nasby, in Queen Anne’s County. The castings for the forge were
procured at ‘Bush River furnace,’ which appears to have heen then operated hy lsaac

Wehster. The firm of Evans, Morris, and Jacobs was not long in existence.” (pp.
193-194, eariler edition, p. 253, second edition).
1885.

CuEsTER, FrREDERICK D. The gravels of the Southern Delaware
Peninsula.

Amer. Jour. Sci., 3d ser., Vol. XXIX, 1885, pp. 36-44.

The gravels, sands, and clays of the entire peninsula of Eastern Maryland and
Delaware are said to have been brought down hy the Delaware River and spread out
by estuaries and marine currents. In the northern part the materials were deposited
in an estuary but in the southern part in the open ocean. Boulders carried by icehergs
are found throughout the entire area, some of which are of large size.

1888.
McGeE, W. J. Threé Formations of the Middle Atlantic Slope.
Amer. Jour. Sci., 3d ser., Vol. XXXV, 1888, pp. 120-143, 328-331,
367-388, 448 466, plate II.

The three formations discussed are the Potomac, (now divided into four forma-
tions), the Appomattox (Lafayette, later Brandywine), and the Columbia, (now divided
into three formations). These are described in far greater detail than had ever been
done hefore and the conclusions reached vary little from the views held at the present
time.

The Geology of the Head of Chesapeake
Bay.
7th An. Report U. S. Geol. Surv., Washington, 1888, pp. 537-646.
(Abst.) Amer. Geol.,, Vol. I, 1887, pp. 113-115.
Contains a general discussion of the Pleistocene deposits of the State.
The Columbia Formation.
Proc. Amer. Assoc. Adv. Sci., Vol. XXXVI, 1888 pp. 221-222.
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The Columbia formatlon overlying unconformably the Cretaceous and Tertiary
deposits of the Atlantic Coastal Piain is said to consist of series of deltas and ter-
raced iittoral deposits. 1t is said to pass under the terminai moraine to the north-
ward. The Columbia materiais are supposed to have been iaid down during a period
of giaciation fong preceding the giaciai epoch during which time the terminai moraine
was formed.

Unrer, P. R. Observations on the Eocene Tertiary and its Cre-
taceous Associates in the State of Maryland.

Trans. Md. Acad. Sei., Vol. I, 1888, pp. 11-32.

Many details concerning the dlstributlon, iithoiogic characteristics, and fossii
content of the Eocene deposits of Queen Anne’s County are described.

1889.
Additions to Observations on the Cretaceous

and Eocene Formations of Maryland.
Trans. Md. Acad. Sci., Vol. I, 1889, pp. 45-72.

This paper contains many descriptions of FEocene strata in Quecn Anne’s County
together with a general deseription of these formations as represented in the entire

state. A list is given of all Eocene fossiis recognized up to that time.
1891.
Crark, Wu. Burrock. Correlation Papers—Eocene.
Bull. U. 8. Geol. Surv. No. 83. Washington, 1891. 173 pp.,
2 maps. ) i
(Abst.) Johns Hopkins Univ. Cir. No. 103, Vol. XII, 1893, p. 50.

Contains a discussion of aii the iiterature concerning the Eocene of the United
States pubiished up to that tlme. The distribution and characteristics of the Mary-
iand Eoccne dcposits are briefly described.

Darron, N. H. Mesozoic and Cenozoic Formations of Eastern
Virginia and Maryland.

Bull. Geol. Soc. Amer., Vol. II, 1891, pp. 431-450, map, sections.

(Abst.) Amer. Geol.,, Vol. VII, 1891, p. 185; Amer. Nat., Vol.
XXV, 1891, p. 658.

Contains a description of the Potomac, Severn (marine Cretaceous), Pamunkey
(Eocene), Chesapeake (Miocene), and Appomattox (Brandywinc) formations as known
at that time.

McGeg, W. J. The Lafayette Formation.

12th Ann. Rept. U. 8. Geol. Survey, pt. I, 1890-91, Washington,
1891, pp. 347-521.

The general characteristics of the entire Coastal Piain and of each of the forma-
tions composing it are discussed at length.
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WooLMAN, Lewis. Artesian Wells and water-bearing horizons
of Southern New Jersey (with a “Note on the extension southward
of diatomaceous clays, and the occurrence of flowing artesian
wells”).

N. J. Geol. Survey, Rept. State Geol. for 1890, Trenton, 1891, pp.
269-276.

“Qutcrops of clay containing diatoms have been found at Broad Creek, on the
eastern side of Chesapcake Bay, opposite Annapoiis.” (p. 275.)

1892.

Crarg, Wum. Burrock. The Surface Configuration of Maryland.

Monthly Rept. Md. State Weather Service, Vol. 1I, 1892, pp.
85-89. i

Contains a general summary of the physical features of the State.

Dary, Wum. H. and Harris, G. D. Correlation Papers: Neocene.

Bull. U. 8. Geol. Survey No. 84, 1892, 349 pp., 3 maps, 43 figs.

House Misc. Doc., 52d Congress, 1st sess., Vol. XLIII, No. 337.

Contains a full discussion of all tbe iiterature of the Miocene and Pliocene of the
United States pubiished up to that time. Tentative correlations are made.

Scmarr, J. TaoMas. The Natural Resources and Advantages of
Maryland, being a eomplete description of all of the eounties of the
State and the City of Baltimore. Annapolis, 1892.

Contains much general information concerning each county of the State.

1893.

Crark, Wi, Bunrock. Physieal Features (of Maryland).

Maryland, its Resourees, Industries, and Institutions. Balti-
more, 1893, pp. 11-54.

Contains short descriptions of the topography, ciimate, water supply, and water
resources of the State.

WriTNEY, MiLToN. The Soils of Maryland.
Md. Agri. Exper. Station, Bull. No. 21, 58 pp., map. College

Park, 1893.

The principal soiis of the State are described and their adaptability to different
kinds of crops are discussed. A map is given showing their general distribution.

Deseription of the Prineipal Soil Forma-
tions of the State (Maryland).
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Maryland, its Resources, Industries, and Institutions. Balti-
more, 1893, pp. 181-211.

The writer describes the soiis of the State, gives their distribution, and diseusses
their origin and adaptability.

Wirriams, G. H. and Crark, WM. BuLrock. Geology of Mary-
land.

Marlyand, its Resources, Industries, and Institutions. Balti-
more, 1893, pp. 55-89.

The different geoiogieat formations of the State are briefly diseussed:
1894.
Crarx, Wy, Burrock. The Climatology and Physieal Features
of Maryland.
First Bien. Rept. Md. State Weather Service for years 1892 and
1893. Baltimore, 1894.

Contains a general discussion of the topography, geology, soils, and climate of the
State,

Darrox, N. H. Artesian Well Prospects in Eastern Virginia,
Maryland, and Delaware.

Trans. Amer. Inst. Min. Eng., Vol. XXIV, 1894, pp. 372-396,
pls. 1 and 2.

Contaings a generai description of the Atiantic Coastai. Piain formations with
reeords of some of the important artesian wells of the region and a discussion of
artesian water eonditions throughout the area.

Outline of Cenozoie History of a Portion
of the Middle Atlantic Slope.
Jour Geol., Vol. II, 1894, pp. 568-587.

Contains a description of the formations of the Atlantic Coastal Plain and a resumé
of the geologic history of the region.

Harris, G. D. On the Geological Position of the Eocene Deposits
of Maryland and Virginia.
Amer. Jour. Sci., 3d ser., Vol. XLVII, pp. 301-304 figs. 1-3.

The writer correlates the Focene of Virginia and Maryland with the Bel’s Landing
substage of Aiabama.

1896.
CLarg, Wy. BurrLock. The Eoeene Deposits of the Middle

Atlantie Slope in Delaware, Maryland, and Virginia.
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Bull. U. 8. Geol. Survey No. 141, 1896, 167 pp. 40 pls.

An exhaustive study of the Eocene strata in which the stratigraphy and paie-
ontology of the deposits are discussed in detail.

The Potomae River Section of the Middle

Atlantic Coast Eoeene.
Amer. Jour. Sei., 4th ser., Vol. I, 1896, pp. 365-374.

The writer states that ‘‘the middle Atlantic slope Eocene represents in a hroad
way ail or the major part of the Lignitic, Buhrstone, and Ciairborne of Smith
and perhaps even more.”

Darron, N. H. Artesian Well Prospeets in the Atlantie Coastal
Plain Region.
Bull. U. 8. Geol. Survey No. 138, 1896, 232 pp., 19 pls.

Contains a brief description of the Coastal Plain formations of the State with a
discussion of their water-bearing properties. Records are given of many deep wells.

1897.

Crark, Wi, Burrock. Outline of the Reeent Knowledge of the
Physieal Features of Maryland, embraeing an Aeceount of the Physi-
ography, Geology, and Mineral Resources.

Md. Geol. Survey, Vol. I, 1897, pp. 141-228, pls. 6-13.

Contains a description of each of the geologic formations of the State recognized at
that time.

ABBE, CLEVELAND, JR. General Report of the Physiography of
Maryland.

Md. Weather Service, Vol. I, pp. 41-216, pls. 3-19, figs. 1-20.
Baltimore, 1899.

Containg a full description of the physiographic features of the State,

1900.
The Physiographic Features of Maryland.
Bull. Amer. Bur. Geog., Vol. I, pp. 151-157, 242.248, 342-355, 2
figs. 1900.

A concise description of the important physical features of each of the three
physiographic provinces of the State.

WooLMmaN, LEwis. Artesian Wells.
N. J. Geol. Survey. Ann Rept. for 1899, pp. 53-139. 1900.

Contains the record of a 665-foot artesian weli at Centerville. (pp. 81-84).
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1901.

Crark, WM. Burrock. Maryland and its Natural Resourees.

Official publication of the Maryland Commissioners to the Pan-
American Exposition. 38 pp., map. Figs. Baltimore, 1901.

A brief account of the physicai features and economic resources of the State.
and MarTiN, G. C. Iocene Deposits and
Paleontology of Maryland.

Md. Geol. Survey, Eocene. 1901, pp. 21.92.

Descrlbes the general stratigraphlc relations, distribution, origln of the materlals
and lithologic and paleontologle characterlstics of the Eocene strata of the State.

Sunarruck, GEorGE BURBANK. The Pleistocene Problem of the
North Atlantic Coastal Plain.

Johns Hopkins Univ. Cire,, Vol. XX, 1901, pp. 69-75; Amer.
Geol., Vol. 28, 1901, pp. 87-107.

The views of McGee, Darton, and Salisbury concerning the Pieistocene deposits
are summarized and compared with the writer's views. 'The wave-built terrace
deposits are referred to four different formations, the Taibot, Wicomico, Sunderland,
and Lafayette, the first three of which constltute the Columbia group. These forma-
tions are said to be separated by erosionai unconformlties.

1902.
Darron, N. H. Preliminary List of Deep Borings in the United
States. Part I, Alabama-Montana.
U. 8. Geol. Survey, Water-Supply and TIrrigation Paper No. 57.
60 pp. 1902.
Gives data concerning a deep well at Centervllle.
Ries, HeinricH, Report on the Clays of Maryland.
Md. Geol. Survey, Vol. IV, 1902, pp. 203-505, pls. 19-69.
Contains full descriptlon of the clay deposits and clay Industries of the State.
1903.
The Clays of the United States East of Missis-

sippi River.
U. 8. Geol. Survey, Prof. Paper No. 11,1903, pp. 134-149.

Describes the clay-bearlng formatlons of Queen Anne’s County and gives analyses
and physical characteristics of the most important clays.

1904.
MarTin, G. C. et al Systematic Paleontology of the Miocene
Deposits of Maryland.
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Md. Geol. Survey, Miocene, 1904, pp. 1-508 pls. 10-135.

Contains descriptions and illustrations of all Miocenc fossils recognized in Mary-
land up to that time. Many forms from Queen Anne’s County are included.

1906.
Crark, Wum. Burrock and MarHews, E. B. with the collabora-
tion of others.
Md. Geol. Survey, Vol. VI, pp. 27-259, pls. 1-23, figs. 1-18, 1906.

Contains a full account of the physical features, geologic formations, and mincral
products of the entire State.

MaTtuews, Epwarp B. The Counties of Maryland; their Origin,
Boundaries, and Election Districts.
Md. Geol. Survey, Vol. VI, pp. 417-572, pls. 36-57, 1906.

Gives much valuable information concerning the boundaries of each of the counties
of the State.

Mirner, BEngamiNy L. Description of the Dover Quadrangle
(Delaware-Maryland-New Jersey).

U. 8. Geol. Survey, Geol. Atlas No. 137, 10 pp., 1 fig., 2 maps.
Washington, 1906.

The Dover quadrangle includes the northern portion of Queen Anne’s County. The
writer describes the physiographic features, the occurrence, character, and relations
of the Cretaceous, Tertiary, and Quaternary formations, the geologic history and the
economic geology of the quadrangle,

SHATTUCK, GEORGE BURBANK. The Pliocenc and Pleistocene
Deposits of Maryland.

Md. Geol. Survey, Pliocene and Pleistocene. pp. 21-137, 1906.

Contains a full description of the surficial deposits of the State with many local
dcetails.

1909.

Crark, WM. Burrock and others. Report of the Conser-
vation Commission of Maryland for 1908-1909. 204 pp., 13 pls,,
13 figs.

Contains descriptions of the mincral and water resources and the agricultural soils
of the State.
1918.

Crark, WM. BuLLock. The Geography of Maryland.

Md. Geol. Survey, Vol. X, pt. 1, 1918, 127 pp.

Maruews, E. B, and Berry, E. W. The
Surface and Underground Waters of Maryland, including Delaware

and the District of Columbia.
Md. Geol. Survey, Vol. X, pt. 2, 372 pp. 1918.




THE PHYSIOGRAPHY OF
QUEEN ANNE’S COUNTY

BY
BENJAMIN L. MILLER

Queen Anne’s County lies entirely within the Atlantic Coastal
Plain and it is therefore advisable to first discuss the general char-
acteristics of this entire phsiographic province.

OUTLINE OF THE GEOGRAP11Y AND GEOLOGY OF THE
ArLaANTIC COASTAL PLAIN,

Bounparies axp Limits.—The Atlantic Coastal Plain province
borders the entire eastern part of North America and in essential
particulars is distinetly separated from the provinces on ecither side.
Its eastern limits are marked by the well-defined edge of the con-
tinental shelf, at the summit of an escarpment varying in height
from 5000 to 10,000 feet. This scarp edge lies at a general depth of
450 to 600 feet below sea level, but commonly the 100-fathom line is
regarded as the boundary of the continental shelf. The descent
from that line to the greater ocean depths is abrupt; at Cape Hat-
teras there is an increasc in depth of 9000 feet in 13 miles, a grade
as steep as that found in many places along the flanks of the greater
mountain systems. In striking contrast to this deelivity is the
comparatively flat ocean bed, which stretches away to the east with
but slight differences in elevation. Seen from its base the escarp-
ment would have along the horizon the appearance of a high moun-
tain range with a very even sky line. Here and there notches,
produced, perhaps, by streams which once flowed across the con-
tinental shelf, would be seen, but there would be no peaks nor ser-
rated ridges.

The Piedmont Plateau, composed of highly metamorphosed crys-
talline rocks, forms the western boundary of the Atlantic Coastal
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Plain. Most of the larger streams and many of the smaller ones, as
they cross the western margin of the Coastal Plain, are character-
ized Dy falls or rapids, and the name “fall line” is given to this
boundary on that account. Below the fall line the streams show a
marked decrease in the velocity of their currents. In the middle
Atlantic region tide-water estuaries, the continuations of the larger
streams, extend inland to the fall line, which thus marks the head
of navigation. The position of the fall line near the head of navi-
gation or near the source of water power has been one of the very
important factors in determining the location of many of the towns
and cities of the Atlantic coast, New York, Trenton, Philadelphia,
Wilmington, Baltimore, Washington, Richmond, etc. being located
along it. A line drawn through these places would approximately
separate the Coastal Plain from the Piedmont Plateau.
Divisions.—The Atlantic Coastal Plain province is divided by
the present shore line into two parts—a submerged portion, known
as the continental shelf or continental platform, and a subaerial
portion, commonly called the Coastal Plain. In some places the
division line is marked by a sea cliff of moderate height, but usually
the two parts grade into each other with a scarcely perceptible
change, and the only mark of separation is the shore line. The areas
of the respective portions have changed frequently during past
geologic time owing to the shifting of the shore line eastward or
westward and even at the present time such changes are in progress.

Deep channels that are probably old river valleys, the continuations

of valleys of existing streams, have been traced entirely across the
continental shelf, at the margin of which they have cut deep gorges.
The channel opposite the mouth of Hudson River is particularly
well marked and has been shown to extend almost uninterruptedly
to the edge of the shelf, over 100 miles southeast of its present
mouth. A similar channel lies opposite the mouth of Chesapeake
Bay. The combined width of the submerged and subaerial portions
of the Coastal Plain province is nearly uniform along the eastern
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boundary of the continent, being approximately 250 miles. In
Georgia the subaerial portion is over 150 miles wide, while the sub-
merged portion is narrower and along the eastern shore of the pen-
insula of Ilorida is almost absent. To the north the submerged
portion gradually increases in width and the subaerial portion be-
comes narrower. Except in the region of Cape Hatteras, where the
submerged belt becomes narrower, with a correspouding increase in
width of the subaerial belt, this gradual change continues as far as
the southern part of Massachusetts, beyond which the subaerial por-
tion disappears altogether through the submergence of the entire
Coastal Plain province. Off Newfoundland the continental shelf is
about 300 miles in width.

Rerier.—From the fall line the Coastal Plain has a gentle slope
to the southeast, generally not exceeding 5 feet to the mile, except
in the vicinity of the Piedmont Plateau, where the slope is in places
as great as 10 to 15 feet to the mile, or even more. The submerged
portion is monotonously fiat, as deposition has destroyed most of
the irregularities that were produced by erosion when this portion
formed a part of the land area. The slight elevation of the subaerial
portion, which in few places reaches 400 feet and is for the most
part less than half that height, has prevented the streams from cut-
ting valleys of more than moderate depth, and throughout the
greater portion of the area they flow in open valleys at a level only
slightly lower than that of the broad, flat divides. Here and there,
however, the country along the stream courses shows noticeable re-
lief, though the variations in altitude amount to only a few hundred
feet.

Draixage.—The land portion of the Coastal Plain province—
that is, the subaerial division—is marked by the presence of many
bays and estuaries representing submerged valleys of streams, carv-
ed during a time when the belt stood at a higher level than at
present. Chesapeake Bay, which is the old valley of Susquehanna
River; Delaware Bay, the extended valley of Delaware River; and
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the tide-water portions of Patuxent, Potomae, York, and James
rivers are cxamples of such bays and cstuaries, and there are many
others of less importance. The streams of this area which rise in
the Piedmont Plateau or farther west are almost invariably turned
in a direction roughly parallel to the strike of the formations as
they pass out upon the Coastal Plain. With this exception the
structure of the formations and the character of the materials have
had little cffect on strcam development, except locally.

StruCTURE.—The structure of the Coastal Plain is extremely
simple, the overlapping beds having almost universally a south-
easterly dip of a few fcet to the mile.

C11ARACTER oF MAaTERIALS.—The materials which are found at the
surface of the Coastal Plain are boulders, pebbles, sand, clay, and
marl, mostly loose or locally indurated. In age the formations
range from Cretaceous to Recent. Since the oldest formations of
the province were laid down therc have been many periods of deposi-
tion alternating with intervals of erosion. By reason of local vari-
ations in uplift and submergence, the sea advanced and retreated to

different lines in different parts of the region, so that few of the
formations can now be traced by outcropping beds throughout the
Coastal Plain. Differcnt conditions therefore prevailed in different
areas of the province during cach period and great variability in the
character and thickness of the deposits has been thus produced.

ToroGRAPILIC DESCRIPTION oF QUEEN ANNE’S COUNTY.

The most prominent features of the topography of Queen Anne’s
County are the numerous tide-water bays and estuaries that indent
the land and divide the western portion into a series of peninsulas
and islands.

The relief of the county is slight, there being only a little more
than 90 feet difference between the lowest and highest portions.
From tide level, to which the land descends on the north and west
sides, there is a gradual ascent to the uplands forming the stream
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divides where the greatest elevations occur. As shown on the topo-
graphic map, there is one small area with an elevation slightly ex-
ceeding 90 feet above sea level. This is located about two miles
southeast of Ewington.

TOPQGRAPHIC FEATURES.

Within Queen Anne’s County three different topographic features
worthy of especial attention may be distinguished, namely, the tide
marshes, the Talbot plain, and the Wicomico plain. These present
many different characteristics but are unlike principally in the
elevations at which they are found.

Tipe Marsues.—The first of these topographic features to be
described consists of the tide marshes that are commonly present at
the heads of the estuaries or at the mouths of tributary streams.
They also border the shores of Chester River, Eastern Bay, and
Chesapeake Bay in some places. They lie at an elevation so low
that they are sometimes inundated by unusually high tides. The
most extensive marshes of this kind in Queen Anne’s County are in
the narrow peninsula uniting Kent Island and the mainland. The
small streams that empty into many of the estuaries meander
through these marshes, which are rapidly encroaching on them.
These swamps are filled with a growth of sedges and other marsh
plants, which aid in filling up the depressions by serving as obstrue-
tions to retain. the mud carried in by streams and by furnishing a
perennial accumulation of vegetable débris.

TaLsor PraiNn.—The term plain is used in this discussion in a
somewhat specialized sense, to include the terraces along the stream
valleys and their continuation over the interstream areas, where
they are true plains.

The Talbot plain borders the tide marshes and extends from sea
level to an altitude of about 45 feet. This plain is present through-
out the county along the larger streams, and ‘also along the bay
shore. It is most extensively developed in the western part of the
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county where Kent Island and Wye Island exhibit its characteristics
in an admirable manner. It forms a continuous band from one-half
to three miles in width, extending up Chester River almost to the
Delaware line. Originally the Talbot plain everywhere sloped
gently to the water but wave erosion in exposed places has worn
away most of the lowest-lying portions so that the bodies of tide
water are now almost everywhere bordered by low wave-cut cliffs
from 4 to 18 feet in height. This wearing action of the waves is
almost continually in operation and with only a moderate breeze
the water near the shore becomes murky, due to the many fine parti-
cles washed from the land and held in suspension. Thus the shores
are being continually worn back and the transported materials
dropped in the widening estuaries. The northwest winds of the
winter season seem to be most effective in this destructive work and
under normal conditions the headlands exposed on that side wear
away most rapidly.

Except along the shores of the bays and estuaries the Talbot plain
has been only slightly affected by stream action. This is because
of the low elevation of the plain and the comparatively short period
of time that has elapsed since it emerged from beneath the waters
of Chesapeake Bay.

Wicomico Prain—The Wicomico plainlies at a higher level than
the Talbot, from which it is in many places separated by an escarp-
ment varying in height from a few feet to 10 or 12 feet. At some
places this escarpment is absent, so that there seems to be a gradual
. passage from the Talbot plain to the Wicomico. It is present, how-
ever, at so many different places that there is little difficulty in
determining the line of separation betwcen the two plains. The
base of the escarpment lies at an elevation of about 40 feet. From
that height the Wicomico plain extends upward to an elevation of
about 100 feet where, in certain places on the west side of Chesa-
peake Bay, it is in turn separated from the next higher plain by an
escarpment.
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Facing Chesapeake Bay the Talbot-Wicomico escarpment is es-
pecially well defined on the Eastern Shore throughout Kent, Queen
Anne’s, and Talbot counties. In Queen Anne’s County it has an
almost due north and south course extending from near Rocky
Point on Corsica River to near Wye Narrows on Wye Neck.
Throughout this distance it is everywhere distinct except where cut
into by westward-flowing streams. In the Chester River valley it is
less pronounced yet it can easily be recognized at many points,
especially at short distances to the north and northwest of McGinnes.
The escarpment is an old wave-cut cliff worn by the waves of Chesa-
peake Bay and the Chester River when they were larger than at
present and naturally the larger body of water would favor greater
erosive action along its shores.

The Wicomico plain slopes gently toward Chesapeake Bay and
also is somewhat lower in the southern part of the county than in
the northern.

The Wicomico plain is older than the Talbot and has suffered
more erosion. The streams which cross it have cut deeper valleys
than those in the Talbot plain and have widened their basins to
such an extent as to destroy, in great measure, the original con-
tinuity of its level surface near its western and northern margins.
In the eastern part of the county, however, it is so level that in
certain places it becomes necessary to resort to artificial drainage.

DRAINAGE.

The drainage of Queen Anne’s County is comparatively simple, as
a result of the simple structure of the Coastal Plain formations and
the contiguity of the region to Chesapeake Bay. The greater part
of the land of the area is naturally drained. In some places this is
effected principally through underground drainage, as on the broad
flat divides between the tributary streams in the western portion of
the county. In the eastern portion of the county the land is so level
over large areas that the water is drained from the land very slowly
and it is necessary to ditch crop lands.
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TioE-WaTER Estuaries.—The lower courses of almost all the
larger streams are estuarics through submergence which has per-
mitted tide water to pass up the former valleys of the streams. In
the early development of the country these estuaries were of great
value, as they are navigable for many miles from their mouths and
thus afford means for ready traunsport of the produce of the region
to market. Even the advent of railroads has not rendered them
valueless and much grain and fruit are now shipped to market by
water.

Chesapeake Bay and its tributary estuaries also furnish good fish-
ing grounds, and during certain seasons they are frequented by
wild waterfowl in such numbers that they have long been known
to sportsmen as among the finest in the country.

The channel of Chesapeake Bay along Queen Anne’s County varies
from 60 to 126 feet in depth except in the vicinity of Love Point
where it shoals to about 36 feet. Steamboats from Baltimore pass
up the Chester River as far as Chestertown while smaller vessels
can go practically to the head of tide water. Similar conditions
prevail in Wye and Corsica rivers and the various less important
estuaries.

The water in the estuaries is decidedly brackish in the lower por-
tions but almost fresh near the head of tide water in all cases where
there are incoming fresh-water streams. There is seldom any dis-
tinet current in the estuaries except such as is due to the incoming
and outgoing tides and this appears to be nearly as strong when
moving up stream as when moving in the opposite direction.

Minor StrEAMSs.—Besides the estuaries which form so prominent

a feature in this county, there are numerous minor streams which
flow into them. At the head of almost every cstuary there is a small
stream which in most cases is shorter than the estuary itself. In
this county these streams are all of small size and yet are of great
importance in the drainage of the region. ;
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Water Power.—The fall of the streams is so slight that little
water power ean be obtained in the eounty. However, in a few
places the minor streams have been dammed and the power utilized
to run small mills. All such streams head in the Wicomico plain
aud flow across the Talbot plain to tide level. The streams that are
entirely in the Talbot plain do not have sufficient fall to be of any

importance.

TorocrarHIC HISTORY.

The history of the development of the topography as it exists
today is not complicated and eovers several different periods, dur-
ing all of which the eonditions must have been very similar. It is
merely the history of the development of the plains already described
as oceupying different levels, and of the present drainage channels.
The plains of Queen Anne’s County are all plains of planation and
deposition whieh have been more or less modified by the agencies
of erosion. Their deposition and subsequent elevation to the height
at which they are now found indicate merely suceessive periods of
depression and uplift. The drainage channels have throughout most
of their courses undergone many changes; periods of cutting have
been followed by periods of filling and the present valleys and basins
are the result of these opposing forces.

Wicomico Stage.—When the Pleistocene Coastal Plain had been
above water for a eonsiderable interval a gradual submergence oe-
curred, so that the ocean waters eneroached on the land. This sub-
mergence seems to have been about equal in amount throughout a
large portion of the distriet, showing that the downward movement
was without tilting. The sea did not advance on the land so far as
during the previous submergences. The waves beat against the
shore and in many places cut cliffs into the older deposits. Through-
out many portions of the Coastal Plain these old sea cliffs
are still preserved as escarpments, some of them 10 to 15 feet in
height.- Where the waves are not sufficiently strong to cut cliffs it
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is somewhat difficult to loeate the old shore line. During this time
nearly all of the Eastern Shore and a considerable part of the
Western Shore of Maryland were submerged. The earlier deposits
were largely destroyed by the advaneing waves and redeposited
over the floor of the Wieomico sea, though those portions lying
above 90 to 100 feet were for the most part preserved. Deposition
of materials brought down by streams from the adjoining land also
took place.

Although the Wicomico submergenee permitted the silting up of
the drowned stream ehannels, yet the deposits were not thick
enough to fill them entirely. Accordingly in the uplift following
the Wieomieo deposition the larger streams again reoccupied their
former channels, with perhaps only slight ehanges. New streams
were also developed and the Wieomieo plain was more or less dis-
sected along the water courses, the divides being at the same time
gradually narrowed. This erosion period was interrupted by the
Talbot submergenee, whieh earried part of the land beneath the sea
and again drowned the lower courses of the streams.

TaLBoT STAGE.—The Talbot deposition did not take place over so
extensive an area as had that of the Wicomieo. It was confined to
the old valleys and to the low stream divides where the advancing
waves destroyed the Wicomico deposits. The sea cliffs were pushed
back as long as the waves advaneed and now stand as escarpments
to mark the boundarids of the Talbot sea and estuaries, forming the
Talbot-Wicomieo scarp line previously deseribed. In some places
the deposits were so thick in the old stream channels that the
streams in the succeeding period of elevation and erosion found it
casier to excavate new courses. Generally, however, the streams
onee more reoecupied their former ehannels and renewed the corra-
sive work whieh had been interrupted by the Talbot submergenee.
The Talbot plain has now in many place been rendered somewhat
uneven by this erosion, yet it is less irregular than the remnants of
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the Wicomico and earlier plains, which were subjected to denuda-
tion for a much longer period of time.

ReceNT Sta6e.—The land probably did not long remain stationary
with respect to sea level before another downward movement was
inaugurated. This last subsidence is probably still in progress.
Before it began the Chester and Wye rivers, instead of being estu-
aries, were undoubtedly streams of varying importance lying above
tide and emptying into the diminished Chesapeake Bay west of their
present mouths. Whether this downward movement will continue
much longer or not cannot be determined, but there is sufficient
evidence with respect to Delaware River to show that this move-
ment has been in progress within very recent time and undoubtedly
is still going on. Many square miles that had been land before this
subsidence commenced are now beneath the waters of Chesapeake
Bay and its estuaries and are receiving deposits of mud and sand
from the adjoining land.







THE GEOLOGY OF QUEEN ANNE’'S COUNTY

BY
BENJAMIN L. MILLER

INTRODUCTORY.

The geologic formations represented in Queen Anne's County
range in age from Eocene to Recent. Deposition has not been con-
tinuous, yet none of the larger geologic divisions since Cretaceous
time is entirely unrepresented. Periods of deposition over part or
the whole of the region are separated by other periods of greater
or less duration in which the entire region was above water and
erosion was active. Aside from the Pleistocene formations the
deposits are similar in many respects. With a general northeast-
southwest strike and a southeasterly dip, ecach formation disappears
by passing under the next later one. In general, also, the shore
line. in each successive submergence evidently lay a short distance
to the southeast of its position during the previous submergence,
Thus, in passing from northwest to southeast, one crosses the out-
crops of the successive formations in the order of their time of
deposition. There are a few exceptions to this, however, that will
be noted in the descriptions which follow.

GEOLOGIC FORI\L\TIONS OF QUEEN ANNE’S COUNTY.

System { Series Group | Formation
Recent........ BT Ol oAb oo Beach sand and marsh deposits
Quaternary Talbot
Pleistocene Columbia ...
Wicomico

Miocene ...... Chesapeake ...| Calvert
Tertiary

IEocqne ....... Pamunkey....| Aquia
| i 4 5
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Tue EocENE ForRMATIONS.
THFE PAMUNKEY GROUP,

The Aquia Formation.

Namie.—The Aquia formation reeeives its name from Aquia Creek,
a tributary of the Potomae River in Virginia, where deposits be-
longing to this horizon are eharaeteristieally developed. The name
was proposed by Wm. Bulloek Clark in 1905.*

ArpaL DistripuTIioN.—The Aquia is exposed throughout a narrow
belt along the Chester River from a short distanee above Chester-
town to Corsiea River. Beneath the cover of Talbot materials it
undoubtedly extends all along the Chester River from Roundtop
Wharf to its mouth. To the southeast it disappears beneath the
deposits of the Calvert formation. In its wider distribution the
Aquia formation extends from Virginia northeastward aeross Mary-
land to Delaware.

CHaRrACTER oF MareriaLs.—This formation eonsists usually of
loose sand in whieh there is a eonsiderable admixture of glauconite,
the latter in plaees making up the body of the formation. Where
the material is fresh it has a dark-green eolor but in regions where
it has been exposed to weathering for a considerable time it has a
reddish-brown to light-gray eolor. Sometimes the weathered mate-
rial resembles a mixture of pepper and salt. The beds are in most
places uneonsolidated, although locally some have beeome very
firmly indurated by oxide of iron. The iron oxide, in sueh cases,
has been formed through the deeomposition of the glauconite and
the combination of the iron of that mineral with oxygen from the
atmosphere. Examples of such sandstones ean be seen at the mouth
of South East Creek, and still better illustrations oeeur on the Kent
County side of Chester River opposite Rolphs.

* Clark, Wm. Bullock. Johns Hopkins Univ. Cire., 1895, p. 3.
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SECTION AT DEEP POINT, CHESTER RIVER.

Feet
Pleistocene.
Talbot. Sandy loam containing some gravel.......... 2
Eocene.
Aquia. Ferruginous sandstone filled with fossil impres-
sions, the upper 9 feet loosely consolidated,
the lower 3 feet firmly indurated. Exposed
O - WATBE. . o v vieies oo oo oo s oo ahonasoamesisies 12
14

PavreoNToLOGIC CHARACTER.—The Aquia formation contains fos-
sils in large numbers and belonging to various speeies. One hundred
and seventy species of fossils have been deseribed and illustrated
from the Aquia of Maryland and Virginia in the report on the
Eocene issued by the Maryland Geological Survey. Along the

Chester River the following forms are most abundant:

Panopea elongata

Dosiniopsis lenticularis
Protocardia lenis

Venericardia planicosta var. regia
Crassatellites alaeformis

Pecten choctavensis

Pecten dalli

Glycymeris idoneus

Cucullaea gigantea ,

SrrixE, Dip, AND THicKNEss.—The Aquia formation in Maryland
is about 100 feet thiek. In Queen Anne’s County the outeropping
beds do not represent a thiekness of more than 25 to 30 feet. To
the southeast, however, beneath the Mioeene cover, the formation is
much thieker. It has a northeast-southwest strike and dips to the
southeast at the rate of about 10 to 1214 feet to the mile.

StraTiGrAPHIC RELATIONS.—~The Aquia formation ineludes the
oldest strata exposed in this county so that one must go elsewhere
to find the underlying strata. In Xent County and on the Western
Shore the formation is seen to overlie the Monmouth formation of
the Cretaceous. The Aquia is overlain by the Calvert formation in
this eounty, exeept in the vieinity of outerop where it is eovered by




60 THE GEOLOGY OF QUEEN ANNE’S COUNTY

the surficial deposits belonging to the Talbot and Wicomico formna-
tions, but in Anne Arundel, Prince George’s, and Charles counties
a later Eocene formation, the Nanjemoy, lies between the Aquia and
Calvert. '
Susprvisions.—The A(juia formation has been subdivided into
two members, or substages, known as Piseataway and Paspotansa,
which are distinguished from each other by their contained fossils.
These are deseribed in the Eocene report previously mentioned.

All the beds exposed in Queen Anne’s County belong to the latter

member, the Paspotansa.
TaE MiocENE FORMATIONS.
THE CHESAPEAKE GROUP.

The Calvert Formation.

Name.—This formation receives its name from Calvert County,
Maryland, where, in the well-known Calvert Cliffs bordering Chesa-
peake Bay, its typieal characters are well shown. The name was
proposed in 1902 by G. B. Shattuek.* .

AreAL DistrisurioN.—The Calvert formation extends from New
Jersey in a southwesterly direction to southern Virginia where it
disappears through an overlapping of later formations. It is best
developed in Maryland and northern Virginia. In the latter state
it presents cxeellent exposures in the prominent Nomini Clifls
along the Potomac River.

In Queen Anne’s County the Calvert formation outcrops in the
valleys of almost all the streams that head in the Wicomico plain
and especially near the margin of this plain. These streams in their
destructive work have removed the overlying Pleistocene materials
exposing the older beds. The erosive action of the waves has also
cut low cliffs bordering the estuaries and exposing the Calvert
strata. Such cliffs are always low and the Mioeene is only exposed
where the surficial deposits are thin. Along the Wye River and

* Shattuck, G. B. Science, n.s.,, Vol. XV, 1902, p. 906.




MARYLAND GEOLOGICAL SURVEY QUEEN ANNE'S COUNTY, PLATE III

CHARACTERISTIC EOCENE FOSSILS IN QUEEN ANNE’S COUNTY.

1. TURRINOLIA ACETICOSTATA Vaughan,

2, CARPOLITUI'S MARYLANDICUS 1lollick, 8. Mgenr
ETRIN OVATA VAR PYGA Conrad.

4. MODIOLI'S ALABAMENSTS Aldrich, 5. OsTRES
STRA Nay, G GLOBIGERINA BI'LLOIDES {'OrD, (greatly enlarged).
SFORMIS  (Conridd), 9. STREPSIDURA SUBSCALARINA Heilprin, 10, CALYPTRAPIIORUS TRIN-
omrErrs Conrvad var. 110 CorBULA ALDRICHT Meyer., 12, VENERICARDIA PLANICONTA VAR
REGEA Conrad, 13, PLEFROTOMA TYSONT Clark & Martin, 14, DOSINIOPSIS LENTICULARIS
tRogers). 15, CIerLLaks GleaNTes Conrad, 16, TIRRITELLA MORTONT Conrad,

COMPRESS]-
T, S. CRASSATELLITES







MARYLAND GEOLOGICAL SURVEY 61

Chester Rivér in the vieinity of Queenstown “the Calvert is thus

exposed in many plaees at the base of the low cliffs. The formation
is present over praetieally the entire eounty exeept a narrow band
along the Chester River and the northern part of Kent Island. In
most plaees within the eounty it is eoneealed beneath the Pleisto-
cene formations.

C11ARACTER oF THE MATER1ALS.—The materials of the Calvert
formation are blue, drab, and yellow elay, yellow to gray sand, gray
to white diatomaeeous earth, and ealeareous marl. Between these
all gradations exist. ‘The diatomaeeous earth gradually passes into
fine sand by the inerease of arenaeeous material, or into a elay by
the addition of argillaeeous matter. In a similar way a sand de-
posit with little or no clay grades over into a deposit of elay in
which the pfesence of sand cannot be detected. Notwithstanding
this variety of materials a certain sequenee is eommonly observed ;
the basal portions of the formation in most plaees eonsisting largely
of diatomaeeous earth, and the upper portions ehiefly of sand, elays,
and marls. This differenee in materials has led to a subdivision of
the formation into two members, whieh are deseribed below.

In Queen Anne’s County the Calvert is predominantly sandy, the
sand being espeeially fine and loose, and eonsisting of pure quartz
grains. In these mealy sand strata are many layers of fossil shells,
whieh are usually entire although so greatly deeayed that they
readily erumble. These fossiliferous strata have been worked in
many places and the materials spread on the fields for fertilizing
purposes. The following sections are characteristic of the forma-

tion in this eounty:

SECTION JUST BELOW EARLE COVE ON CORSICA RIVER.

Pleistocene. : Ft.

Talbot. Yellowish-brown loamy sand containing some
gravel, poorly exposed
Miocene.
Calvert. Buff to yellowish-brown, loose, fine sand....
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Fossil layer, shells greatly decayed in matrix
of loose fine sand. Pecten madisonius,
Melina macillata, Chama congregata, and
Arca marylandica especially abundant... 1 6
Impure sandy diatomaceous earth containing
some fossil impressions, exposed to water 6

SECTION EXI'OSED ON WEST SIDE OF WYE ISLAND.
Pleistocene. Ft.
Talbot. Surface clay loam containing vegetable

material .......... ... . .. i e 3 1 6
Yellowish-brown, sandy clay becoming more
sandy at base.........civvrininiiaiinns 5
Pebble band, pebbles about 1 inch in diameter 1-%
Compact, light-drab clay................... 10
Unconformity.

In.

Miocene.
Calvert. Ferruginous brown sand................... 10
Indurated fossiliferous rock consisting of
sand cemented with calcium carbonate;
Ostrea compressirosta and Balanus con-
cavus especially abundant............... 3
Fine buff quartz sand containing few speci-
mens of Ostrea compressirosta........... 1 8
Sand similar to above containing many shell
fragments; material indurated in places.. 1 6
Fine buff sand containing many fossils;
Pecten n.sp. especially abundant......... 5
Firmly indurated rock consgisting of quartz
sand cemented with calcium carbonate
and containing many fossil impressions
and casts. Exposed to water............ 1 6

Total. .o 18 2-1%

PaLeoNTOLOGIC C11ARACTER.~—The Calvert formation of Maryland
has yielded an abundance of fossils which have been described in
two volumes on the Miocene published by the Maryland Geological
Survey. In those volumes the following forms from the Calvert

formation have been described and figured:
Mammalia 22 gpecies
Reptilia 7 "
Pisces 24 ”



MARYLAND GEOLOGICAL SURVEY 63

Arthropoda 33 2
Gastropoda 110 &
Cephalopoda 1 ®
Amphinema 1 ¥
Scaphoda 4 ”
Pelecypoda 119 ”
Brachiopoda 1 ”
Bryozoa 8 pd
Vermes 1 =
Hydrozoa 3 ”
Anthrozoa 1 &
Radiolaria 21 ¥
Foraminifera 18 2%
Diatomaceae 28 ”

Altogetlter 402 species are included and the list is not by any
means exhaustive. The diatom list is far from complete while many
new forms of mollusca have been recognized since the publication
of the volumes. Except in the diatomaeeous earth beds where
diatoms and radiolaria occur in countless millions and form the
main mass of the material, the pelecypods and gastropods are the
most abundant fossils and numerous specimens of both these groups
are found wherever fossiliferous strata occur. The most common
Calvert fossils of the Eastern Shore are the following which have
been found in many plaees in Queen Anne’s and Talbot eounties :

Turritella plebeia
Turritella aequistriata
Caecum patuxentum
Polynices duplicatus
Polynices heros

Ecphora gquadricostata
Crucibulum costatum
Cadulus thallus

Arca (Scapharca) staminea
Arca (Barbatia) marylandica
Astarte obruta

Astarte thisphila

Pecten madisonius

Melina maxillata

Ostrea compressirostra
Venua plena

Venus campechiensis
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Dosinia acetabulum

Corbula idonea

Corbula inaqualis

StrIKE, Dip, AND THicKNEss.—The strike of the Calvert forma-

tion is in general from northeast to southwest but in somec places
varies to an almost north-south direction. In flat regions, such as
prevail in many places on the Eastern Shore, the line of outerop is
approximately parallel to the strike but naturally this is not the
case in a region of irregular topography.

The dip of the Calvert formation is from 9 to 11 feet to the mile
toward the southeast. This varies a few degrecs, however, depend-
ing upon local irregularities of deposition. Since few single beds
can be traced any considerable distance the exact determination of
the dip is difficult. In the region of outcrop on the Eastern Shore,
the thickness of the Calvert formation is about 75 fect. The full
thickness does not outerop, however, due to the overlapping strata
of the Choptank formation conccaling the upper beds. In a deep
well at Crisfield, Somerset County, the Calvert seems to be about
300 feet thick.

StraTiGrRAPHIC RELATIONS.—In Queen Anne’s County the Calvert
formation rests unconformably upon the Aquia. In Talbot County
it passes beneath the Choptank formation which is a later Miocene
member, but in this county it is overlain by Pleistocene strata be-
longing to the Wicomico and Talbot formations.

Suspivisions.—The Calvert formation has been divided into two
members known as the Fairhaven diatomaceous carth and the Plum
Point marls. These are fully described in the report on the Miocene
of Maryland issued by this Survey. On the western side of Chesa-
peake Bay, particularly in Calvert County, these members can
readily be distinguished but are much less distinct on the Eastern
Shore and no attempt has been made to differentiate them in Queen
Anne’s County.
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CITARACTERISTIC MIOCENE FOSSILS OF MARYLAND.

1. NASSA TRIVITTATOIDES (Whitfield). 2. Arca (Barbatin) MARYLANDICA Conrad. 3. Cax.
CELLARIA ALTERNATA Conrad. 4. FISSIRIDEA ¢RISCOMT (Conrad). D, CORBULA ELEVATA Conrad.

G, POLYNICES 1TEROS (Say). 7. PHACOIDES TRISULCATUS (Conrad). 8. TIRRITELLA QIS
TRIATA Conrad. 9. CIAMA CONGREGATA Conrad. 10, PECTEN MARYLANDICTS Wagner.
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THE PLEISTOCENE FORMATIONS.
THE COLUMBIA GROUP.

The Pleistocene forniations of the Atlantic Coastal Plain were
at one time supposed to constitute a stratigraphic unit and were
deseribed under the name of the Columbia formation. Later, how-
ever, it was found that the Pleistocene deposits were divisible into
several formations and the nantes Sunderland, Wicomico, and
Talbot were applied to the separate formations. They possess many
characteristics in common due to their similar origin, and consist
of gravels, sand, and loam.

The Columbia group in Queen Anne’s County is represented by
the Wicomico and Talbot formations, the older higher-lying Sunder-
land strata having never been deposited in this County. They
appear as the facings of different plains or terraces, possessing
very definite physiographic relations as described wunder the
heading “Topographic features.”

On purely lithologic grounds it is impossible to separate the
three formations composing the Columnbia group. The materials of
all have been derived mainly from the older formations which occur
in the immediate vicinity, but include more or less foreign material
brought in by streams from the Piedmout Plateau or from the Ap-
palachian region beyond. The deposits of each of these formations
are extremely varied, their géneral character changing with that
of the underlying formmations. Thus deposits belonging to the same
formation may, in different regions, differ far more lithologically
than deposits of two different formations lying in proximity to each
other and to the common source of most of their material. Carto-
graphic distinctions based on lithologic differences could not fail to
result in hopeless confusion. At some places the older Pleistocene
deposits are more indurated and their pebbles more decomposed
than those of the younger formations, but these differences cannot
be used as criteria for separating the formations, inasmuch as loose
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and indurated, fresh and decomposed materials occur in each of
them.

The fossils found in the Pleistocene are far too meager to be of
much service in separating the deposits into distinet formations,
even though essential differences between some of them may exist.
It is the exceptional and not the normal development of the forma-
tions that has rendered the preservation of fossils possible. These
consist principally of fossil plants that were preserved in bogs, but
in a few places about Chesapeake Bay local Pleistocene deposits
contain great numbers of marine and estuarine mollusks.

The Columbia group, as may be readily seen, is not a physi-
ographic unit. The formations occupy wave-built terraces or plains
separated by wave-cut escarpments, their mode of occurrence in-
dicating different periods of deposition. At the bases of many of
the escarpments the underlying Cretaceous and Tertiary formations
are exposed. The highest terrace is occupied by the oldest deposit,
the Sunderland; while the lowest is covered with Talbot materials.

At almost every place where good sections of Pleistocene mate-
rials are exposed the deposit from base to top seems to be a unit.
At some places, however, certain layers or beds are sharply sepa-
rated from the underlying beds by irregular lines of unconformity.
Some of these breaks disappear within short distances, showing
clearly that they are only phenomena in the same formation, the
result of contemporanecous erosion by shifting shallow-water cur-

rents. Whether all these breaks would thus disappear if sufficient
exposures occurred to permit the determination of their true nature

is not known. An additional fact which indicates the contempora-
neous erosive origin of these unconformities is that in adjoining
regions they seem to have no relation to one another. Inasmuch as
the Pleistocene formations lie in a nearly horizontal plane it would
be possible to connect these separation lines if they were subaerial
unconformities due to an interval of erosion. In the absence of any
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definite evidence that these lines are stratigraphie breaks separating
two formations, they have been disregarded. Yet it is not improb-
able that in some places the waves of the advancing sea in Wiecom-
ico, and Talbot time did not entirely remove the beds of each
preceding period of deposition over the area covered by the sea in
its next transgression. IIspeeially would materials laid down in
depressions be likely to persist as isolated remnants whieh later
were covered by the next mantle of Pleistocene deposits. If this is
the case each formation is probably representcd by fragmentary
deposits beneath the later Pleistocene formations. Thus in certain
sections the lower portions may represent an earlier period of de-
position than that of the overlying beds. In regions where pre-
Quaternary materials are not exposed at the bases of the escarp-
ments each I’leistocene formation near its inner margin probably
rests upon the attenuated edge of the next older formation. Inas-
much as lithologie differenees afford insufficient eriteria for separat-
ing thesc deposits, and as scctions are not numerous cnough to
furnish distinetions between loeal interformational uneonformities
and widespread uneonformities resulting from an erosion interval,
the whole mantle of Pleistocene materials occurring at any one
locality is referrcd to the same formation. The Sunderland is
described as overlying the Cretaceous and Tertiary deposits and as
extending from the base of the Brandywine-Sunderland esearpment
to the base of the Sunderland-Wicomico esecarpment. The few de-
posits of Brandywine materials whieh may possibly underlie the
Sunderland are disregarded because they are unrecognizable. Simi-
larly the Wieomico is described as ineluding all the gravels, sands,
and elays overlying the pre-Brandywine deposits and extending
from the basc of the Sunderland-Wieomico esearpment to the base
of the Wicomico-Talbot escarpment. Perhaps, however, materials
of Brandywine and of Sunderland age may underlie the Wicomieo
in places. In like manner the Talbot may here and there rest upon
deposits of the Brandywine, Sunderland, and Wieomieo.
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The Wicomico I'ormation.
Nane.—This formation receives its name from Wicomico River,
in southern Maryland. The name was proposed by G. B. Shattuck

in May, 1901.* The Wicomico represents the npper part of thé Later
Amer. Geol. Vol. 28, 1301, pp. 87-107.
Columbia of McGee and Darton and a part of the Pensauken of

Salisbury. The presence of ice-borne boulders furnishes evidence
for its contemporancity with the ice invasion, although the partic-
ular drift sheet with which the formation should be corrclated has
not yet been determined.

Arear DistrieuTion.—The Wicomico formation is co-cxtensive
with the Wicomico plain previously described and forms a broad
area cxtending through the eastern portion of the county. At one
time it covered a still greater arca but crosion has removed much of
it, and, at the present time, many streams arc actively engaged in
pushing their headwaters farther into the plain and removing the
Wicomico materials that concecal the Tertiary formations, and
eventually the formation will be represented by isolated arcas of
small extent lying between the streams. This has already happened
in many places on the western side of Chesapeake Bay where erosion
has been more active.

CraracteEr or Marerians.—The materials which compose the
Wicomico formation consist of clay, sand, gravel, and iece-borne
boulders. As explained above, these materials as a rule do not lie
in well-defined beds, but grade into cach other both vertically and
horizontally. The coarser materials, with the exception of the ice-
borne boulders, have in the main a cross-bedded structure but the
clays and finer materials arc either developed in lenses or hori-
zontally stratified. The erratic ice-borne blocks are scattered
through the formation and may occur in the gravel, sand, or loam.
The coarser material throughout the formation tends to occupy the

* Shattuck, G. B. Johns Hopkins Univ. Circ.,, No. 152, 1901, pp. 69-75;
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lower portions, but the transition from ome to the other is not
marked by an abrupt change, and at many places the coarse mate-
rials are present in the surface loan and the finer materials are
below, in the gravel.

In the Potomac Valley near Washington boulders carrying
glacial striae have beeu found in the Wicomico formation. The
great size of these boulders, however, and their occurrence with
mueh finer materials furnish evidence of their transportation by
floating ice.

The amount of loam present in the Wicomico is exeeedingly
variable. Wherever the loam cap is well developed the roads are
very firin and the land is suitable for the production of grass and

grain; but where the loam is present in small quantities or absent
altogether the roads ave apt to be sandy.

SECTION NEAR GEARY MILLI'OND.

Pleistocene. Ireet.
Wicomico. Gray sandy loamp .. .ot doh e e, 2
Pebble layer, small quartz pebbles few exceeding
1 inch in diameter.......................... 3

Coarse gray sand with some pebbles and a layer
of angular sandstone boulders, some of which

are over a foot in diameter, at base........... 2

Laminated drab, brick-red, and yellowish-brown
clay, very sandy in places, exposed.......... 5
Totall B, . e 12

PavLreoNToLoGle CitaracTer—The fossils of the Wicomico forma.
tion are limited to some plant remains and a few vertebrate bones
preserved in old bogs. In Queen Anne’s County, however, no fossils
have been found in deposits of this age.

StrIKE, D1r, AND THICKNESS.—As a whole the formation occupies
approximately a horizontal position with very slight dip toward
the main drainage channels. In Queen Anne’s County the dip is
toward the west or northwest but so slight in amount that it is
difficult to determine it on account of local irregularities. The



70 THE GEOLOGY OF QUEEN ANNE’S COUNTY

thickness of the Wicomico formatien is not at all uniform, owing
to the uneven surface upon which it was deposited. It ranges from
a few feet to 50 feet or more. The formation dips into the valleys
and rises on the divides, so that its thickness is not so great as
might be supposed from the fact that the base is in many places as
low as 30 feet while the surface rises locally to 90 feet above sea
level. The average thickness of the formation in this county is
about 20 feet.

STRATIGRAPHIC RELATIONS.—In this region the Wicomico rests
unconformably upon portions of the Aquia or Calvert formations.
As previously stated, there may be small portions of the Wicomico
underlying the Talbot strata in certain places but it is difficult to
prove that such is the case. Wherever the Wicomico has been
definitely recognized it is exposed at the surface and has never been
overlain by later deposits.

The Talbot Formation.

Name.—Talbot County, Maryland, where the formation occu-
pies a broad terrace bordering numerous estuaries, hias furnished
the name for this formation. It was first given by G. B. Shattuck
in 1901 (op. cit.) The Talbot represents the lower part of the
Later Columbia described by McGee and Darton and corresponds
approximately to the Cape May formation of Salisbury. Its Pleisto-
cene age is proved by the fossils found at Cornfield Harbor and by
its contemporaneity with a part of the ice invasion of the northern
portion of the country, as shown by the numerous ice-borne boulders
found in its deposit.

Arearn DistriBuTioN.—The Talbot formation is co-extensive with
the Talbot plain previously described and is the surface formation
in the entire western portion of the county and covers the discon-
tinuous low-lying terrace that extends up the valley of Chester
River almost to the Delaware state line. It is dissected by many
estuaries and in some places the waves have worn away the thin
cover of Talbot materials exposing the underlying Miocene strata.
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Cuaracter or MaTerians.—The materials which compose the
Talbot formation consist of clay, peat, sand, gravel, and ice-borne
boulders. As in the Wicomico deposits, these materials grade into
each other both vertically and horizontally, and the formation
exhibits the same tendency toward a bipartite division, with the
coarser materials beneath and the finer materials above. There is,
on the whole, much less decayed material in the Talbot than in the
preceding formation and as a result it has a much younger appear-
ance. In this county the most abundant material in the Talbot
formation is drab compact clay that is distinctly sandy in places
and commonly stained by limonite. Such materials are especially
noticeable in the bluffs along the shores of Chesapeake Bay and
near the mouths of the larger estuaries. Iron oxide is a common
constituent of the Talbot and locally it is abundant enough to con-
stitute a firm cementing material.

Old peat 'bogs are found in many places about Chesapeake Bay
in the Talbot formation. In this county there are no good ones
exposed yet there are several that show the characteristic features
and mode of formation. These occur at Deer Landing, Booker’s
Wharf, and just above the mouth of Wolsey Creck on the Chester
River. They contain partially lignitized stems and twigs in a
matrix of clay. In places the material is an .impure peat.

SECTION ON WEST SIDE OF KENT 1SLAND, JUST BELOW MOUTH OF
BROAD CREEK.

Pleistocene. Feet.
Talbot. Brown sandy clay loam..........cocvvuvunnn.. 5
Drab clay, very hard and compact when dry.... 3
Loose brown sand containing a few pebbles and
small boulders and some lignite............. 6
Gravel and cobble bed, exposed................ 2
Total............coiviva.. 16

PaveoNTOoLOGIC CHARACTER.—The Talbot formation in Maryland
has yielded plant remains from the old peat bogs, marine inverte-
brates from a few localities in St. Mary’s, Baltimore, and Caroline
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counties, and vertebrate bones from many places. So far as known
no plant or invertebrate remains of this age have ever been collected
from Queen Anne’s County. Mitchell in 1818, and Hayden in 1820
refer to the finding of a grinder of an elephant that was dug up on
the estate of a Mr. Carmichael of this county.

Str1xE, D1P, AND TH1CKNEsS.—The thickness of the Talbot forma-

tion is extremely variable, ranging from a few feet to 40 feet or
more. The unevenness of the surface upon which it was deposited
has in part caused this variability. The proximity of certain re-
gions to the mouth of streams during the Talbot submergence also
accounts for the increased thickness of the formation in such areas.
The deposits occupy a nearly horizontal position, having only a
slight slope toward Chesapeake Bay and its estuaries.

StrAaTIGRAPHIC RELATIONS.—The Talbot rests unconformably, in
different portions of the region, npon the older formations of the
Eocene or Miocene. It may in places rest upon deposits of Wicom-
ico age, although no positive evidence has yet been found to in-
dicate such relations. The Talbot passes beneath the waters of
Chesapeake Bay and its estuaries where it is covered by Recent
deposits now in process of formation.

The Recent Deposits.

In addition to the two terraces already discussed, a third is now
being formed by the waters of the rivers and the waves of the estu-
aries. This terrace is everywhere present along the water’s edge,
extending from a few feet above tide to a few feet below. It is the
youngest and topographically the lowest of the series. Normally
it lies beneath and wraps about the margin of the Talbot terrace,
from which it is separated by a low scarp that as a rule does not
exceed 15 to 20 feet in height. Where the Talbot formation is
absent, the Recent terrace may be found at the base of the other
terrace. In such places, however, the scarp which separates them
is much higher. Peat, clay, sand, and gravel make up the formation
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Fig. 1.—VIEW ON THE WICOMICO-TALBOT LSCARPMENT BETWEEN
CINURCH IIILL. AND CHESTERTOWN.

Fig, 2 VIEW IX MATURE PINE-HARNWOOD FORERT OF OONSICA NEOR. § MIULES

WIEST OF CENTERVILLE.
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and these materials are deposited in deltas, flood plains, beaches,
bogs, dunes, bars, spits, and wave-built terraces. Fossils, if the
recently buried organic remains can be so called, are very common,
but consist almost exclusively of vegetable débris covered by swamp
deposits, and of brackish-water animals of living species entombed
in the muds of Chesapeake Bay and its estuaries.

INTERPRETATION OF TUHE GEOLOGIC RECORD.

Almost all the formations which occur within Queen Anne’s
County have a much more extensive development beyond its bor-
ders. If study were confined to the areca of this county alone many
of the conclusions drawn from such investigations might be un-
satisfactory and erroncous. The geologic history of the county,
which is here outlined, has been based on work done not only in
this area but also throughout the North Atlantic Coastal Plain
from Raritan Bay to Potomac River and in certain localities in
Virginia and the Carolinas.

A study of the geologic history of Queen Anne’s County shows
that it has been long and complicated. This is indicated by the
many difterent kinds of strata represented and by the relations
which they bear to one another. There are deposits that were
formed in fresh or brackish water; others that show evidence of
their deposition in marine waters; while breaks in the conformity
of the different strata indicate that from the time of the formation
of the earliest beds down to the present day the region has under-
gone many clevations and subsidences.

SEDIMENTARY RECORD OF THE PRE-EOCENE ROCKS.

In Queen Anne’s County the oldest rocks exposed at the surface
belong to the Aquia formation. ¥rom deep-well borings and from
observations made elsewhere in the State we know, however, that
many older rocks lie beneath the Eocene strata. Those directly
below belong to the Cretaceous period while bencath them is the
floor of crystalline rocks which appears at the surface west of a
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line passing through Wilmington, Baltimore, and Washington and
constitute the Piedmont Plateau. The time represented by these
rocks involves many millions of years. The crystalline rocks are
so greatly folded and crushed and have been altered from their
original condition to such an extent that it is difficult to definitely
determine their history. It is believed, however, that they represent
shales, sandstone, and limestones, with some igneous rocks that
have subsequently been metamorphosed to form marbles, schists,
and gneisses.

The rocks lying directly upon the crystalline rocks belong to the
Cretaceous which seems to prove that the region had remained as
a land mass for a very long period of time prior to the Cretaceous
period or if the region were beneath the water at any time during
that interval and deposits formed they were later wholly removed.
During the Cretaceous the region was clevated and depressed many
times and deposits of estuarine and of marine origin were lain
down.

SEDIMENTARY RECORD OF THE EOCENE FORMATIONS.
At the close of the Cretaccous period the recently deposited
sediments were uplifted to form a land mass and sedimentation

was succeeded by erosion. In early Tertiary time a depression car-

ried the region again beneath the waters of the ocean and the Eocene
deposits were formed. The great amount of glauconite present in
these formations indicates that the adjacent land mass must have
been low and flat, so that the streams carried in only small amounts
of terrigenous material. The water in which this was dropped was
doubtless shallow, as glauconite is not produced at great depths.
The land-derived materials at the beginning of the lZocene con-
sisted of small, well-rounded pebbles which were deposited in several
places in the region; but later the materials carried consisted of
fine sand or clay. Many forms of animal life existed in these waters
and their remains now compose layers of marl several feet in
thickness.
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Studies of the fossils found in the IZocene deposits indicate that

there were many changes in the fauna during this time. These

changes were probably influenced to a greater or less extent by
variations in physical environment, yet the character of the deposits
themselves gives little evidence of such changes. Instead it seems
that the conditions under which the Eocene deposits were produced
were remarkably uniform, considering the great length of time
involved.

SEDIMENTARY RECORD OF TIIE M10CENE FORMATIONS.

Eocene sedimentation was brought to a close by an uplift by
which the shore line was carried far to the east and probably all of
the present State of Maryland became land. This was followed by
a submergence and another cycle was commenced. The deposits of
the Miocene were laid down upon the land surface which had just
been depressed beneath the water. Sluggish streams brought in
fine saud and mud, which the waves and ocean currents spread over
the sea bottom. Occasionally leaves from land plants were also
carried out to sea and later dropped to the bottom as they became
saturated with water.

Near the beginning of the Miocene submergence, certain portions
of the sea bottom received little or no materials from the land, and
the water in those places was well suited as a habitat for diatoms.
These must have lived in the waters in countless millions, and as
they died their siliceous shells fell to the bottom and formed the
beds of diatomaceous or “infusorial” earth which are so common in
the lower part of the Calvert formation. Many Protozoa as well as
Mollusca lived in the same waters and their remains are plentifully
distributed throughout the deposits. During the Miocene epoch
the conditions seem to have been favorable for animal life, as may
be inferred from the great deposits of shell marl which were formed.

After the deposition of the Calvert formation the region was
again raised and subjected to erosion for a short period, and then
sank once more beneath the sea. The Choptank formation which is
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present in Talbot County was laid down contemporaneonsly with
the advancing ocean. This formation lies unconformably upon the
Calvert. In neighboring regions still farther south and southwest

of this county a third Miocene formation, the St. Mary’s, was de-

posited conformably upon the Choptank.

SEDIMENTARY RECORD OF TIE PLEISTOCENE FORMATIONS.

At the Dbeginning of the Pleistocene epoch the region was sub-
merged again and received the deposits which constitute the
Columbia group. The Sunderland, Wicomico, aud Talbot forma-
tions, which make up this group, are exposed over a series of ter-
races lying one above another throughout the North Atlantic
Coastal Plain from Raritan Bay to Potomac River, as well as in
Virginia and probably still farther south.

After the close of the post-Brandywine crosion period the
Coastal Plain was gradually lowered and the Sunderland sea ad-
vanced over the sinking region. The waves of this sea cut a scarp
against the existing headlands of Brandywine and older rocks.
This scarp was prominent in some places and obscure in others,
but may be readily recognized in certain localities. As fast as the
waves supplied the material, the shore and bottomn currents swept
it out to decper water and deposited it so that the basal member
of the Sunderland formation, a mixture of clay, sand, and gravel,
represents the work of shore currents along the advancing margin
of the Sunderland sea; whereas the upper member, consisting of
clay and loam, was deposited by quieter currents in deeper water
after the shore linc had advanced some distance westward and only
the finer material found its way very far out. Ice-borne boulders
are also scattered through the formation at all horizons,.

‘After the deposition of the Sunderland formation, the country
was again elevated above ocean level and erosion began to tear
away the Sunderland terrace. In Queen Anne’s County it was
probably entirely removed, although, as stated on a preceding page,
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there may be remnants of it still preserved beneath the Wieomico
and Talbot sediments. This elevation, however, was not of long
duration and the country.eventually sank below the waves again.
At this time the Wieomico sea repeated the work which had been
done by the Sunderland sea except that it deposited its materials
at a lower level and cut its scarp in the Sunderland formation.
At this time also there was a econtribution of ice-borne boulders
whieh were deposited promiscuously over the bottomn of the Wieom-
ico sea. These are now found at many plaees embedded in the
finer material of the Wicomieo formation.

At the close of the Wieomico time the country was again elevated
and croded and then lowered to reeeive the deposits of the Talbot
sea. The geologic activities of Talbot time were a repetition of
those carried on dnring Sunderland and Wicomico time. The
Talbot sea cut its scarp in the Wieomico formation, or in some
places removed the Wieomieo completely and eut into the Sunder-
land or still older deposits. Deposits were made on its terrace, a
flat beneh at the base of this escarpment. Ice-borne boulders are
also extremely eommon in the Talbot formation, showing that
bloeks of ice charged with detritus from the land drifted out and
deposited their load over the bottom of the Talbot sea.

Embedded in the Talbot formation near the mouth of Wolsey
Creck on Chester River there is a lens of drab-eolored clay bearing
plant remains. The stratigraphie relations of this and similar
lenses of elay occurring elsewhere in the Coastal 1’lain show that.
they are invariably uneonformable with the underlying formation
and apparently so with the overlying sand and loams belonging to
the Talbot. This relationship was very puzzling until it appeared
that the apparent unconformity with the Talbot, although in a sense
real, does not, however, represent an appreeiable lapse of time and
that, eonsequently, the elay lenses are aetually a part of that
formation. In brief, the elays earrying plant remains are regarded

as lagoon deposits made in ponded stream ehannels and gradually
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buried beneath the advancing beach of the Talbot sea. The clays
carrying marine and brackish-water organisms are believed to have
been at first off-shore deposits made in moderately deep water, and
later brackish-water deposits, formed behind a barrier beach and
gradually buried by the advance of that beach toward the land.

SEDIMENTARY RECORD OF T1IE RECENT FORMATIONS.

The last event in the geologic history of the region was a down-
ward movement, which is still in progress. It is this which has
produced the estuaries and tide-water marshes that form conspicu-
ous features of the existing topography. At the present time the
waves of the Atlantic Ocean and Chesapeake Bay are at work tear-
ing away the land along their margins and depositing it on a sub-
aqueous platform or terrace. This terrace is everywhere present in
a more or less perfect state of development, and may be observed
not only along the exposed shores, but also on passing up the estu-
aries to their heads. The materials which compose it are varied,
depending both on the detritus directly surrendered by the land to
the sea and on the currents which sweep along the shore. On an
unbroken coast the material has a local character, while in the
vicinity of a river mouth the terraces are composed of débris con-
tributed from the entire river basin.

Besides building a terrace, the waves of the ocean and bay are
cutting a sea cliff along their coast line, the height of the cliff de-
pending not so much on the force of the breakers as on the relicf of
the land against which the waves beat. A low coast line yields a
low sea cliff and a high coast line the reverse, and the one passes
into the other as often and as abruptly as the topography changes,
so that along the shore of Chesapeake Bay, high cliffs and low de-
pressions occur in succession.

In addition to these features, bars, spits, and other shore forma-
tions of this character are being produced. If the present coast
line were elevated slightly, the subaqueous platform which is now in
process of building would appear as a well-defined terrace of vari-
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able width, with a surfaee either flat or gently sloping toward the
water. This surfaece would everywhere fringe the shores of the
oeean and bay, as well as those of the estuaries. The sea eliff would
at first be sharp and easily distinguished, but with the lapse of time
the less conspieuous portions would gradually yield to the leveling
influences of erosion and might finally disappear altogether. Ero-
sion would also destroy, in large measure, the eontinuity of the
terrace, but as long as portions of it remained intaet, the old sur-
face could be reconstrueted and the history of its origin determined.







THE MINERAL RESOURCES OF
QUEEN ANNE’S COUNTY

BY
BENJAMIN L. MILLER

INTRODUCTORY.

The mineral resourees of Queen Anne’s County are neither ex-
tensive nor espeeially valuable yet the eounty eontains some deposits
that are of eonsiderable eeonomie importance although they have
not been very largely worked. Among the most important are the
elays, sands, gravels, marls, and diatomaeeous earth. In addition
the soils eontribute most of the value of the region whieh is prima-
rily an agrieultural one, and abundaut supplies of water, readily
obtainable in almost every portion of the county, form a further

part of its mineral wealth.

Tue NATURAL DEPOSITS.

THE CLAYS.

Next to the soils, the elays eonstitute the most valuable eeonomie
deposit of Queen Anne’s County. As already stated in the discus-
sion of the stratigraphy of the region, several of the formations
eontain eonsiderable quantities of elay. These argillaeeous beds
are rather generally distributed throughout the eounty but, so far
as known, have in recent years only been worked in the vieinity of
Centerville.

Eocexe AND MioceENE Crays.—Although argillaceous beds oeeur
very eommonly in the Eocene and Miocene strata of the county, they
are generally too sandy to be of much eeonomic immportance. Con-
siderable lime, derived from the numerous fossil shells whieh are
either generally distributed throughout the sandy elay or eoneen-
trated in definite shell beds within the formations, also renders
these elays of less value. ]
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PrristocENE Crays.—As already stated, the Wicomieo and
Talbot formations are generally eomposed of eoarse materials at
the base of the deposits, with a rather persistent loam eap which
marks the last stage of deposition during cach period of submer-
gence. This surficial loam, whieh is very similar in both formations
has been extensively used for the manufaeture of briek at many
places in Maryland, Virginia, and Pennsylvania. It is generally
not more than 3 or 4 feet in thickness yet, beeause of its position,
many beds no more than 1 or 2 feet thick can be worked with profit.
This loam is widely distributed throughout Queen Anne’s County
and though not coextensive with the formations of which it forms
a part, it is present in almost every loeality where the Wicomico
and Talbot formations oecupy flat divides that have suffered little
erosion since their deposition. The Talbot formation, espeeially,
contains much workable briek elay in the broad flat river divides
in the western portion of the county. The elay loam of the Wieom-
ico formation has been worked at Centerville and a fair quality
of briek produeed. The clay is somewhat sandy in eertain plaees
but elsewhere is plastie and tough. In eolor it varies from drab to
yellowish-brown. '

In general the Pleistoeene elays are adapted to the manufaeture
of the common varieties of briek and tile, but some are suitable for
the manufaeture of paving briek.

THE SANDS.

Inasmuch as the arenaceous phase predominates in almost every
Coastal Plain formation Queen Anne’s County contains an unlimit-
ed supply of sand. The sand of the Pleistoeene formations is used
loeally for building purposes, but as it is so readily obtainable in
all parts of the region no large pits have been opened.

Locally the Pleistoeene sands are rieh in ferruginous matter,
which in some places eements the grains together, forming a fer-
ruginous sandstone. Sands of this charaeter possess a distinet
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value for road-making purposes, as they pack readily and make a
firm roadbed for light traffic.

In some places the quartz sands of the Miocene seem to be pure
cnough for glass making, suggesting the Miocene glass sands so
extensively exploited in southern New Jersey, although they have
never been used in that way in this region. Careful chemical
analyses and physical tests, which have not been made, wonld bhe
required to determine their usefulness in this industry.

THE GRAVELS.
The Pleistocene formations contain numerous beds of gravel
widely distributed. These are generally rich in iron, which acts as
a cementing agent, thus rendering them of considerable value as
ballast for roads. In this county they have been used in very few

places.

TI11E BUILDING STONE.
Althongh the Coastal Plain formations of the region are com-
posed almost entirely of unconsolidated materials, yet locally in-

durated beds are not uncomnion. In the absence of any better stone

these indurated ledges furnish considerable material for the cou-
struction of foundations and walls. The best stone of this class is
the firmly-cemented Aquia sandstone near the mouth of Southeast
Creck and the Calvert fossiliferous rocks outcropping on the west
side of Wye Island and in some places along Corsica Creek.

THE MARLS.

GurauconiTic Marvs.—The Aquia formation is rich in deposits
of glauconitic marls, which are of some value as fertilizers. From
New Jersey to North Carolina such deposits have been worked
spasmodically since the early part of the last century, when their
ralue was first determined, yet their importance in enriching the
soil has never been generally recognized. They consist of quartz
sand with an admixture of glauconite, a soft green mineral which
is essentially a hydrous silicate of iron and potassium. On account
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of the glauconite the marls are green in eolor and are commonly
known as “greensand marls.” They are rich in calcium earbonate
derived from the shells which are abundant in the deposits, and
chemical analyses usually show the presence of small amounts of
mineral phosphates. The marls thus eontain three important plant
foods—potash, lime, and phosphates. Altogether these constitute
only a small percentage of the entire contents of the deposits, yet
wherever the marls ean be obtained at low cost, they furnish eco-
nomic means for inereasing soil fertility. Where the glauconite
marls have been used it is elaimed that their beneficial effeet is
much more lasting than that obtained by artificial fertilizers.
Within Queen Anne’s County these marls outerop in several plaees
along Chester River between Rolph’s Landing and the mouth of
Corsica River.

Snerrn Marrs.—The shell marls of the Mioeene and Eoeene
formations also possess valuable fertilizing properties for soils
deficient in lime. In some plaeces the shells are mixed with so much
sand that the lime forms only a small part of the deposit, but in
others the amount of lime exeeeds 90 per eent. Ixperiments show
that better results have been obtained by the use of shell marl than
by that of burned stone lime. The marl acts both chemieally and
physically and has a benefieial effeet on both elayey and sandy soils.
In former years these marls were dug in the valley of many small
streams in the vicinity of Chureh Hill, Centerville, and Queenstown.

THE DIATOMACEOUS EART1I DEPOSITS.

As previously stated the Calvert formation of Queen Anne’s
County contains beds of diatomaeeous earth. These are of doubtful
value since they are much less pure than similar beds outeropping
along the Patuxent River in Anne Arundel County and which have
been worked intermittently for many years. Diatomaeeous earth,
on aceount of its porosity and compactness, is used in water filters
and as an absorbent in the manufacture of dynamite. It is reduced
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readily to a fine powder and makes an excellent base for polishing

compounds, while its nonconductivity of heat makes it a valuable
ingredient in packing for steam boilers and pipes and in the manu-
facture of safes, the latter being the prineipal use to which it is put.

TIIE IRON ORE.

In the early days bog-iron ore was dug in many places on the
Eastern Shore of Maryland and used in the manufacture of iron.
It is found in the swamps and marshes about the strecams where
conditions have long been favorable for its accumulation. In Queen
Annc’s County these deposits are of little economie importance
though they were at one time regarded of sufficient value to warrant
their investigation. Ducatel in 1835 reported the presence of bog
ore at the heads of Hamilton (Hambleton?) and Southeast ereeks
while Swank states that in 1762 a forge was built at a place called
Nasby in this eounty but it was only operated for a short time. No
evidence is available eoncerning the source of the ore used.

THE WATER RESOURCES.

The water supply of Queen Anne’s County is found in the
springs and wells of the district. Many of the streams have been
used at various times to furnish power for small mills but little
use has been made of them as sourees of water supply. Both the
private and public water supplies of the towns of the county are
derived from wells. There are a few springs but they are of local
value only.

SPRINGS.

The moderate elevation of the region and the small amount of
dissection of the strata by streams are mainly responsible for the
few springs of Queen Anne’s County. The most favorbale places
for them are where there are outcrops of Mioeene strata beneath a
rather heavy mantle of unconsolidated Pleistocene materials. The
water readily percolates through the overlying stratum and then
flows along the contaet between it and the less pervious Miocene
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materials beneath until it emerges in the valleys of the streams that
have cut through the overlying bed. From these springs some of
the inhabitants obtain their entire supply of water whieh is usually
of exeellent quality. The spring water, as also that in wells, is in
places slightly eharged with mineral matter, particularly iron and

sulphur. SHALLOW WELLS.

Nearly all the water supply of Queen Anne’s County is derived
from shallow wells, varying in depth from 15 to 35 feet. The water
is contained in the rather coarse sand or gravel bed so commonly
forming the basal stratum of the Pleistocene deposits. So generally
is this the case that the depth of the shallow wells is usually a very
good indieation of the thickness of the surficial deposits. The sur-
tace water very readily penetrates the rather coarse surface mate-
rials until it reaches the less permeable underlying Iocene or
Mioeene rocks. While some of it continues its downward course
into these harder rocks a great deal flows along on their upper
surface until it finds its way gradually into the streams. Henee
wells sunk to this level are practieally assured of a supply of water
which, while seldom large, is in seasons of average rainfall eapable
of furnishing sufficient water for ordinary purposes. Such shallow
wells are neeessarily dependent almost entirely on the amount of
water which pereolates through the Pleistocene deposits after rain
storms, and are thus apt to be affected by droughts. After periods
of heavy rainfall the water may rise in the wells within a few feet
of the surface and then is very roily. At othier times the wells may
become dry, yet this does not often occur because of the fairly
equable distribution of rainfall during the year. The supply is less
variable over the broad divides or on level ground, where water is
always nearer the surface, than in the regions of narrow stream
divides, where the water finds an easy exit to the streams. In some
places on the narrow divides in proximity to the major streams, it
is necessary to sink wells to the depth of 100 feet or more in order
to obtain a permanent supply of water.
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In this as in the other Eastern Shore counties bordering on the
Bay the inhabitants of the low lands of the Talbot terrace obtain
abundant supplies of water in the sands of the Talbot formation at
depths of from 10 to 15 feet, or sometimes at slightly greater depths.
This water has the usual advantages and disadvantages of surficial
waters, the ease of reaching the water table being offset by the
danger of contamination and the unecertainty of the supply during
periods of dry weather. Sinee the major portion of the county is
covered by the deposits of the Wieomieo formation, domestie sup-
plies ean be obtained from these at depths of from 15 to 45 feet.
Sudlersville and Chureh Hill, both at an elevation of about 65 feet,
furnish the records for the deepest Wieomico wells, although they
are probably duplicated at a good many other places. At Ingleside,
Barclay, Tilghman, etec., the Wicomico supply runs at the more
common depth of 18 to 30 feet. The Wicomico water is consistently
good, in the absence of direct pollution, and is a very valuable
source of potable water.

ARTESIAN WELLS,
Artesian waters are more widely utilized in Queen Anne’s County
than in Kent County, largely because the former is more thickly
settled and the shallow wells are consequently more exposed to
contamination. Artesian wells have thus far been alinost uniformly
suecessful in procuring good water at no great depths, since the
Calvert and the Aquia, as well as the Upper Cretaceous formations,
are water bearing. It should be possible to obtain a fair supply at
depths of less than 250 feet throughout a large part of the county,
and many sueeessful wells are less than 150 feet deep. Deeper wells
have been sunk at Centerville and Love Point where large amounts
of water were required, but it is not elear that a shallower supply
might not have been obtained at the Centerville well fromn the same
horizon that furnishes water for the railroad wells.
The head of the water is not great enough to give flows at more
than a few feet above sea level, and hence flowing wells ean only be
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obtained on the lower portion of the Talbot formation. The water
should everywhere rise near enough to the surface to be pumped,
and on the Talbot and lower portions of the Wicomico formations
suction pumps may be used, though on higher ground deep-well
pumps might be necessary. In attempting to obtain water the
driller may depend upon the nearest deep wells as a guide, provided
allowance be made for the fact that the depth to the water horizon
increases toward the southeast at a rate of between 20 and 35 feet
per mile.

At Crumpton a well 55 feet deep taps a zone of water in the
Calvert formation and flows about 5 gallons per minute. At Queens-
town the ice company’s wells find a flow of about 6 gallons a minute
at 75 feet, also from the Calvert formation, and the wells at the
railroad station 90 to 100 feet deep tap the same water zone, but
here the water rises to within only 6 to 15 feet of the surface. At
the southernmost point in the county, Queen Anne and at Hillsboro
in Caroline County, the Calvert formation shows the first evidences
of the numerous water zones so conspicuous a slight distance farther
to the southeast. At Queen Anne four wells, one at 80 feet, two at
125 feet, and one at 157 feet, are down into the Calvert. All of
these wells flow and all yield hard water. About 3 miles northwest
of Queen Anne, a well situated at an altitude of 60 feet went down
100 feet to probably the 80-foot bed at Queen Anne. The water in
. this well does not come to the surface and has to be pumped. The
Bocene water seems to be confined to one bed and underlies the
county at depths of about 100 feet at Millington to 240 feet at
Queen Anne. This horizon contains water that is everywhere hard,
a condition noted in Kent County. It has been tapped by wells
near Catlin, at Church Hill, Winchester, between Chester and
Dominion, Stevensville, Love Point, and at Queen Anne. The well
near Catlin passed this horizon at 100 to 132 feet (see log). At
Church Hill the water is reported from a black ooze at 140 feet. At
Winchester hard muddy water was found at 200 feet, near Chester
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it was reached at 160 feet. The Stevensville well struck the same
bed at 130 feet and a well at Love Point reached this horizon at
100 feet. At Queen Annc a well 240 feet deep is thought to find
water in the Eocene, the doubtful feature being the reported soft-
ness of the water, this being the only instance in the county of soft
Eocene water. The Eocene water, while not the best in the county,
is apparently the most constant both in distribution and quality.

Slightly below the Eocene water a bed has been found in the
Monmouth formation of the Upper Cretaceous which supplies the
wells at Catlin 223 feet deep, at Stevensville 203 feet deep, and near
Chester 227 feet deep. This horizon has been passed in the deeper
wells at Churchville and Love Point, but has not been explored to
the southeastward. The well at Stevensville is reported to contain
sulphurous water, although this does not seem probable. The well
near Chester has been abandoned because the water was hard and
muddy. A log of the Catlin well is given below. It shows a thick-
ness of almost 150 feet of black and green sand, a condition typical
of the basal Eocene and unweathered Monmouth.

It is thought that the sandstone at 52 to 70 feet is at the base of
the Calvert formation, and it is worthy of note that this horizon,
elsewhere a good source of supply, does not appear to contain
much water at this locality.

WELL AT CATLIN.

Feet
Red-yellow clay with gravel.................. .. ...... 0-15
Yellow sand and gravel, surface water................. 15-22
Soft) DITE YCIAY . . o oovevvve v olone v oo o alal B8 S0 bl ol %) ke o o 22~-52
Gray (SEWdE | .. it D e e T e ek erener sl B o e e B 52~-70
Red and yellow sand, iron ore, water................... 70-100
Black sand, water bearing.............c ittt 100-132
Hard sandstone. ......ovviininiiiininnrnenenneneeennns 132-133
Black sand..........coiiiiiiiiiinenienan. S 0 T 133-135
Black and gray sand, ferruginous water................. 135-145
Elght-green. clay... . ......cccetititinisernsaasasinienses 145-160

1ZJE I TR 0 o Mo 0 o e I8 & SREIIIRI 5 6 5 I B 5 5 5 ok, I 160-174
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Dark-green sandstone.....................cccoiuiunien... 174-205
Green Sand.............i.uiii i 205-216
Hard sandstone............. ...t 216-217
Black sand, water-bearing.................... ... ... .... 217-223-%

At Centerville deep wells have been successful. The well at the
ice factory found water at 343 feet, probably in the Matawan forma-
tion, with a head sufficient to bring it within 2 feet of the surface.
The log of this well is not detailed enough to warrant its publica-
tion, the only significant feature being the bed at 119 to 185 feet of
the omnipresent Kocene “black sand.” A deeper well was drilled
at the Centerville Water Works and the following log was secured
by the Survey:

WELL OFF CENTERVILLE WATER WORKS.

Feet
Made ground.................cuuinineunuainnnnanan.. 0-8
Marshy Baud. . .. - ..o e e e 8-25
GEEEN: ClAY . . oo et ie e e 26-106
Gunpowder stuff “shells”............................... 106-170
Olive-yellow coarse sand, green sand, and white quartz
EHATABE . e A it e e e B e 170-220
Olive-colored sand like 170 to 220 feet...... ......... .. 240-280
Olive-colored sand, darker than above................. 280-356
GTay SANA. ...ttt ittt 356-360
Olive sand with cementatious concretions of lime....... 360-365
ST DL e O RS A S 365-370
Mixture of greensand and yellow quartz sand, varying
in color, shells. Water at 428 feet.................... 370-430
Reddish mixture of green and yellow quartz............ 430-460
Dark olive-colored mixture of clay, green sand and olive-
colored quartz and sand............................. 460-480

An important feature of this log is the presence of a water bed
at the base of the Magothy 428 feet deep. This horizon was also
passed in the 400-foot well at Love Point, a log of which is given

below.
WELL AT LOVE POINT.
Feet
Lightred clay............. . i, 0-10
Sandy clay, yellow-red.......... ... ... ... oo, 10-22

Sand, gravel, and iron ore (sand from red to black).... 22-100
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Arenaceous clay (gunpowder) 100-200
Arenaceous clay (gunpowder), water pumped 10 gallons 200-206
Arenaceous clay (gunpowder) but darker and finer than

above 206-284
Dark micaceous clay 284-360
Coarse white water-bearing sand, small amount of iron.. 350-360
Fine reddish sand, water-bearing, volume pumped 40

gallons 15 feet from top of well and 11 feet above tide;

water ferruginous 360-382

The agrecment between the Love Point well and the deep well
at Chestertown is mueh eloser than that of the Centerville well with
either of the other two. The Love Point well is just about along
the strike with Chestertown, and the similarity of lithology and the
correspondenee in depth to the water beds is quite marked. At
Chestertown the base of the Magothy was marked by coarse white
water-bearing sand at 340 feet. In the Love Point seetion, given
above, the same “coarse white water-bearing sand” is found at 350
feet. In the Chestertown well a bed of reddish sand at 390 feet
furnished water, and in the Love Point well the “fine reddish sand”

at 383 feet pumps 40 gallons a minute.

The deep well at Centerville passed the Magothy water but did
not report the water in the “reddish sand.” The horizon at the
bottom of the Centerville well is the same as that found at Chester-
town at a depth of 550 to 581 feet.







THE SOILS OF QUEEN ANNE’S COUNTY

BY

HUGH W. BENNETT, W. E. THARP, W.S. LYMAN
and H. L. WESTOVER

INTRODUCTORY.

The superficial geology of the county is so eomparatively simple
and the topography so little varied, that the variation in soil types
is not great, and all are derived, for the most part, from the Wicom-
ico and Talbot formations of the Pleistocene.

These soils are among the most productive of the whole Atlantic
Coastal Plain. Most of them are easily managed, hold improve-

ments well, and respond quickly to judicious treatment.

Tue SoiL TyPpEs.

The chief soil-forming materials of both the Wieomico and
Talbot formations are sand and silt, the latter being made up of
soil graius ranging in size between very fine sand and clay. The
former is the dominant constituent in the northeastern part of
Queen Anne’s County. Silt is the most prominent coustituent in
the soils of the “neeks” and foreland eountry and of many areas,
espeeially the flat stretehes, in the uplands.

The underlying or substratum materials usually consist of sand
or sand and gravel much coarser than the eonstituents of the over-
lying mass. Below a depth of about 3 or 4 feet such beds of coarse
material frequently alternate or are interstratified with beds of
silty elay, fine sand, coarse gravel, etc. In some sectional exposures
there are exhibited alternating strata of various thicknesses—from
thin seams to 2 or more feet—presenting great variety of texture
and eolor. In vertieal exposures of about 15 feet there may be seen
some twenty distinet strata, which separately include silty clay,
clay loam, silt loam, coarse, medium, and fine gravel, coarse,
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medium, and fine sands, sandy loams, fine sandy loams, and gravel
and sand mixtures, covering nearly the whole range of soil elasses.
Cross bedding and interstratification is comnion in those substrata
where sand is the chief constituent. The character of the lower
materials does not, as a rule, affect the character of the soil, except
as regards drainage conditions.

The source of most of the superfieial material undoubtedly is the
glaciated region and the region of erystalline rocks to the north.
The sand does not have the appearance of being an old sand; it has
not suffered an extreme degree of weathering, The quartz grains
are subangular or mueh less rounded, generally, than the worn
grains of some of the older Norfolk sand of the Coastal Plain region
to the south, and minute mica flakes, grains of feldspar, magnetite,
and fragments of dark-eolored rocks are fairly abundant. Iirratic
boulders oceur here and there in northern Queen Anne’s County,
decreasing in number toward the south.

The silt deposits have a marked resemblance to some of the loess
of the Mississippi Valley, partieularly in structure, texture, and
eolor. This material is of common occurrence at all elevations.
There is very little silt in the deep sand deposits that oecur along
the east banks of the river and larger ereeks, but as the distanee
from the streams inereases the silt content of the soils increases.

Lrosion, weathering, and drainage have been the most potent
factors in the modification of the original material. The rate of
erosion has been restricted in a large degree by the general slope of
the surface and the original heavy forest growth. Irosion has been
limited to a comparatively slow movement or gentle shifting of the
superficial materials in the direction of the surfaee slope. The finer
materials are moved faster than the coarser ones, and therefore a
tolerably definite relationship exists between the soils and the topog-
raply. The lighter soils are found on the slopes, while the heavier
soils oeeur in the more nearly level areas; but the transition from
one type to another is always a gradual one. On broad areas of
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comparatively level land, where little or no surface wash has taken
place, the texture has been determined by the character of the
originally deposited material.

The various types are quite regular in profile, uniformity of
texture, and structure, irrespective of topography or gcological
relationship. Generally, the surface foot carries more coarse mate-
rial and is not as compact as the portion between 12 and 30 inches,
and the section below 30 inches is much coarser and more open than
the overlying mass. The brown color of the soil and the reddish-
brown or reddish-yellow colors of the subsoil tend to give way to
grayish in the soil and more nearly yellow in the subsoil toward the
south.

Wherever topography and texture have combined to insure good
natural surface and underdrainage, the iron content has reached a
higher degree of oxidation and the soil grains have been stained
brown, reddish yellow, or reddish brown. These colors in the soil
and subsoil invariably indicate that condition of mineral and or-
ganic constituents which may be considered the normal state of a
good, productive soil in this region. Such thoroughly acrated and
oxidized soils have very few if any undesirable chemical or physical
properties and are well suited to general farming. All the soils of
this character have been grouped in the Sassafras series. They are
the most productive and casiest managed soils of the county.

Where more or less swampy conditions have prevailed, decaying
vegetable matter has accumulated, usually in sufficient quantity to
form an appreciable part of the soil mass. As is common in such
wet, boggy places, the accumulated vegetable matter is very black

and occurs in varying stages of decomposition, from slightly

changed to well decayed, mingled with carthy material, so as to make
a sponge-like mass. Under natural wet conditions such soils are
unsuited to most cultivated crops, but owing to the fact that the
organic-matter content is otherwise in good condition, drainage only
is required to bring these into good crop-producing soils. Owing
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to the saturation of the subsoil, air has been excluded and naturally
this lower material is in an unoxidized condition not very unlike
that obtaining in the deeper portion of the Elkton soils. Thesc
black soils have been assigned to the Portsmouth series.

In those wet and depressed arcas where the surface drainage,
and generally the underdrainage, has been imperfect, the original
material, subjected to intermittent wet and dry stages, has under-
gone unfavorable structural and chemical changes; the organic mat-
ter, though considerable in amount, is in an unfavorable condition,
and the soil has turned almost white in color. Through lack of acra-
tion the finer particles have combined rather than granulated, form-
ing a compact, clammy mass. The absence of brown and red colors
shows the iron to be in a low state of oxidation. Thesc abnormal
processes of weathering have combined to veil the properties of the
original material and to bring about changes unfavorable to the
development of a good agricultural soil, giving rise to the distinct
Elkton soil. This Elkton soil stands between the Sassafras and
Portsmouth soils as a transitional series that has been derived from
the same material but subjected to different processes, or rather
abnormal procecsses, of wecathering.

In this grouping of the soils in series according to their most
prominent characteristics of color, drainage condition, organic-mat-
ter content, productiveness, structure, etc., no account has been
taken of the textural differences due to the various sizes or grades
of the constituent soil grains. However, to assist in a more specific
and clearer trcatment, the scveral series have bcen divided into
classes—sands, sandy loams, fine sandy loams, loams, silt loams,
ete., according to their respcctive textures or relative content of
coarse, medium, and fine sand, silt, and clay, as shown by mechan-
ical separation and weighing of the various constituents of repre-
sentative samples.
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The following classification shows the soils of the area grouped
according to processes of weathering or alteration in the original
marine sediments:

Sassafras gravelly loam.

Sasgsafras sand.

Sassafras loamy sand.
Soils formed under good drainage condi-{ Sassafras sandy loam.

Sassafras fine sandy loam.

Sassafras loam.
Sassafras silt loam.

Soils formed under intermittent wet and(Elkton sandy loam.
dry drainage conditions Elkton silt loam.

Soils formed under swampy drainage con-S Portsmouth sandy loam.
ditions lPortsmouth loam.

Unclassified alluvium and semiswampy
Meadow.

Alluvium subjected to tidal overflow Tidal marsh.

The local names of soils have been brought out in their proper
relationship to the several types in so far as these names are suffi-
ciently definite to admit proper correlation in this detailed soil
classification.

The Sassafras soils are confined largely to the upland plain,
although several members of the series occur in small areas in the
lower foreland. The Portsmouth soils are confined almost entirely
to the uplands, and occur chiefly in the southeastern portion of the
county. The Elkton soils are found throughout both the low fore-
lands and the upland country. The extent and location of the
various types are shown on the accompanying map made on a scale
of 1 inch to the mile. The general lay of the land is also shown on
the map by contour lines drawn through points of equal elevation
above sea level, and thus, besides showing the character, extent,
and location of the several soils, the topographic relief of the entire

country, the direction of natural drainage, and the proper location

for artificial drainage ways are indicated.
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SASSAFRAS SAND.

The surface soil of the Sassafras sand to a depth of 5 to 10
inches is a dull-brown sand, with a predominance of the coarse and
medium grades. The subsoil is a reddish-yellow, sometimes an
orange-yellow, sand which generally becomes slightly loamy and
coarser toward the lower portion, frequently being underlain at
about 32 inches by a reddish-yellow or reddish-brown sandy loam
or sticky coarse sand. The underlying substratum is quite variable
in its texture and profile features. Generally it consists of a suc-
cession of strata and seams of silty clay, coarse, medium, and fine,
loose, or very compact sands or gravelly sands, and fine, medium, and
coarse gravel, which vary in thickness from an inch to about 3 feet
and in color from light and bluish gray to a deep reddish brown.
Although in its mineralogical composition the soil material is
mainly quartz, close examination reveals the presence of other
minerals. Generally the finer particles cling to the larger grains in
a way that tends to impart more coherence between the constituents
than in case of the loose, incoherent Norfolk sand which covers ex-
tensive areas in other parts of the Coastal Plain. The Sassafras
sand has not been so thoroughly reworked and washed as the latter
s0il and, therefore, is not so clean a sand. However, the grains have
suffered considerable abrasion and are more or less rounded.

In small areas quartz gravel is interspersed throughout the soil
mass, but not in sufficient quantity to change the character of the
soil materially.

The Sassafras sand oceurs chiefly in comparatively narrow belts
along the south side of the Chester River, approximately from the
Chestertown bridge to the Delaware line. Isolated areas occur here
and there in the uplands. Along the streams it varies from flat
forelands nearly on a level with tidewater to a gently rolling topog-
raphy on the slopes. The upland areas occur as ridges and knolls.
The water table lies quite near the surface. There are numerous
pot holes or small, rounded depressions in which poor drainage has
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favored the development of small areas of Portsmouth soils, which
owing to their inconsiderable size were included with Sassafras
sand.

Wind action may have aided in the formation of these ridges
and knolls by assorting and blowing the sand from surrounding
areas whieh supported less vegetation probably during dry periods
long before the present wet conditions had appeared. The original
material of the type was transported by water from the region of
crystalline rocks north of Maryland.

The forested arcas support a growth of shortleaf pine with a
sprinkling of oak near the boundaries of the heavier soils,.

The Sassafras sand is a well-drained, warm, ecarly soil, well
adapted to vegetables, espeeially early market-garden varieties.
Excellent tomatoes, asparagus, Irish and sweet potatoes, garden
peas, turnips, melons, and cucumbers can be casily grown. The
yields depend largely upon the organic-matter content. There are
very few soils that respond more quickly to applications of barn-
yard manure and the turning under of green crops, particularly
legumes, such as cowpeas and crimson clover. Incorporations of
such vegetable manures should be made at frequent intervals and
in considerable quantities, as the soil is so thoroughly aecrated and
well drained that the decomposition of organic matter takes place
at a comparatively rapid rate. Excellent crops of rye can be made
after turning under cowpeas or crimson clover as green manures
and applying moderate quantities of phosphate potash fertilizer.
An application of about 35 bushels of air-slaked lime in conjunction
with the turning under of heavy crops of vegetation, such as cow-
peas or crimson clover, would materially assist in improving the
structure of this soil by binding together the soil particles, so as to
make it less open and porous. Although the type in its average
condition of fertility gives rather moderate yields of the general
farm crops, in years of normal rainfall very fair wheat and good
corn returns can be obtained. Where the humus content has been
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kept up, as high as 20 bushels of wheat and 40 bushels of corn per
acre have been made under conditions of fair soil treatment. Al-
though the grasses do not do well, heavy crops of cowpeas, crimson
clover, and sorghum can be made. This is a good soil for growing
cowpeas for seed. Dewberries do well and strawberries fairly well.
Cultivated chestnuts seem to find an especially favorable environ-
ment on this soil. ’

The soil is very easily tilled and can be kept in fair condition by
applying barnyard manure and turning under green legumes once
every two or three years. Crops are inclined to suffer from drought
in dry seasons. This type of soil can be bought for less than the
heavier soils.

The following table gives the average results of mechanical
analyses of samples of the Sassafras sand:

Mechanical analyses of Sassafras sand.

| Fine |Coarse [Medium| Fine |Very fine| ... | g
Number. Description. | gravel| sand | sand. | sand. | sand. | SiIt. ,"37’1?-
0 (4

17909, 17924, 17926’ Subsoil....... | 2.2

35.8 30.7 23.3 .6 3.8 | 3.7
1

= ] o o
17908,17923,17925] Soil : I . 30.5 l‘22.8 1.0 3.9 33

SASSAFRAS SILT LOAM,

The Sassafras silt loam to a depth of 8 or 10 inches is a friable
silt loam. A dry sample rubbed between the fingers breaks into a
soft, pulverulent mass in which little or no medium sand can be
detected. A perceptible quantity of fine sand is present, consisting
in part of minute mica flakes. When wet such a sample is some-
what plastic, mulches easily, and shows little tendency to adhere.
On drying it becomes crumbly, the fragments being weak and porous.

The soil yields readily to tillage, and the cultivated land has a
soft, loamy surface. A considerable portion of the first 2 or 3
inches will be almost pulverulent if the field has been harrowed or
rolled when in a slightly moist condition. If clods form at all, they
are generally small, porous, and break under a light pressure.
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The eolor of the moist soil is usually a yellow brown. It beeomes
lighter as the moisture eontent deereases and not infrequently ap-
proaches a buff or very light yellowish brown. An exposed seetion
in a roadside eut generally shows, beneath an ineh or two of grayish
surface loam, a light-yellowish soil grading downward to a reddish
yellow or dull reddish brown, which is usually the eolor of the sub-

soil.

The subsoil contains more clay than the soil and is usually rather
compact. Between the depth of 15 and 30 inches it is somewhat
granular. On drying it breaks into roughly angular fragments.
The granulation is not strongly developed and is easily destroyed
by manipulation when the material is moist.

This soil is found ehiefly in the southeastern and southern parts
of Queen Anne’s County. It ranges in altitude from 10 to 70 feet
above sea level and attains its typical development on the gently
undulating interstream divides. On the “neeks” this type is eonfined
to those portions which have relatively good drainage. Where the
surface has little or no relief the Sassafras silt loam gradually
passes into the Elkton silt loam. Wherever the surface is more
rolling some of the lighter soils are generally found.

The drainage is usually good. The sandy substratum gives
excellent underdrainage and prevents any undue accumulation of
water where the surface is slightly depressed.

The color of the subsoil is a reliable indication of the average
moisture conditions. Wlhere the color is brown or approaches a
reddish yellow the drainage is effective and the soil mass has good
aeration. Where the drainage is not as thorough as it should be or
is somewhat sluggish the soil usually is of a pale-yellow shade.

In some of the depressions whieh occur in this type the soils
have a texture, strueture, and eolor so different from that of the
Sassafras series that they belong to the Elkton series. The arcas
are usually too small or ill defined to be shown on a map of the
scale used.
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All of this type was originally forested. It seems to be a con-
genial soil for numerous species of trees and shrubs. Most of it is
now under eultivation, but in the forested portions almost every
variety of tree common to this section of country may be found,
excepting those confined to marshy soils.

The Sassafras silt loam is well adapted to grass, forage erops,
and wheat. The average yields of grain are quite as high as upon
any other type in the area. Its texture admits of the preparation
of an ideal seed bed, and the average moisture content is favorable
for winter wheat. Its structure admits of only a minimum loss
through leaching of the fertilizer applied. Twenty-five to 30 bushels
of wheat per acre is not an uneommon yield in favorable seasons,

but the average is nearer 18 or 20 bushels.

Clover and timothy do well. It is sometimes diffieult to secure
a good stand of elover, but this trouble is due to cultural practices

or seasonal extremes rather than any condition peeuliar to the type.

The yields of eorn in favorable seasons average from 50 to 60
bushels per aecre. The yield eould be improved by liberal applica-
tions of organie matter. The usual supply of barnyard manure and
the frequent echanges to grass fail to give the needed quantity of
humus. The fact is frequently overlooked that a high organic mat-
ter content, besides assisting in the maintenanee of moisture, also
improves the physieal eondition of the soil. In this instance it
would tend to prevent the “running together” of the surfaee soil

after each heavy rain.

This is the heaviest well-drained soil in the county. It should
be restricted to those crops which require a long growing secason

and for which a eontinuous moisture supply is of first importance.

The following table gives the average results of mechanical
analyses of typical samples of the soil and subsoil of this type:
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Mechanical analyses of Sassafras silt loam.

Fine | Coarse, Medlum | I'ine Very fine it lctay
Number. Description. |gravel.| sand. | sand. | sand. sand. |Silt. |Clay.

" ' "% | % | % % % | % | %
16988, 17011 17939| Soil . 0.6 2.

8.9 719 | 8.6
2,17940| Subsotil.. 4iye,

28 a
1. 1.5 £ 9.7 65.1 [ 19.4
Lomiér sub 3.6 18. 12,4 1 0.5 i45.8 11.6
soit

8
1
3

A determination of the organic matter gave the following percentages: No. 16988,
1.02 per cent; No. 17011, 1.07 per cent; No. 17939, 0.92 per cent.

SASSAFRAS LOAMY SAND.

The Sassafras loamy sand represents a transition between the
sand and sandy loam of the Sassafras series. In agricultural value
it is much inferior to the normal sandy loam of the series, but is
much more productive than the sand. It presents variations which
are apparent even upon casual examination, and which are of con-
siderable importance from an agricultural standpoint. These are
determined for the most part by the distribution, or location, in the
soil profile of the silt and clay. In the greater proportion of this
soil the fine material is found largely between the depths of 15 and
30 inches. '

The soil to a depth of 6 to 8 inches is a dull-brown loamy sand.
All grades of sand are found, but medium to coarse grains usually
form a considerable part of the whole and give a coarse, gritty char-
acter to the material. There is some small quartz gravel, which
with the larger sand grains is quite conspicuous on the surface after
a rain. The proportion of fine material is usually sufficient to cause
the sand to cohere feebly if a moist sample is pressed in the hand.
When dry it is quite loose, but not so incoherent as the Sassafras
sand.

The upper part of the subsoil has about the same texture and
structure as the soil. It is much lighter in color, usually a pale
yellow. At a depth of 15 inches there is a perceptible increase in
the percentage of fine materal. This lower part of the subsoil is a
moderately heavy sandy loam. If moist it is somewhat sticky; when
dry the fine material binds the sand grains in a rather friable mass.
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Unless exceptionally coarsc it possesses good capillarity. This part
of the soil seetion is essentially the moisture reservoir of the soil.

The surface of most of this phase is gently undulating. Some
arcas of considerable size are nearly level or have a low but very
uniform slope toward the ncarest stream. Slight inecqualities of the
surface frequently indicate differences in the agrieultural value of
the land, the high ground usually having the heavier subsoil. Not
infrequently small elevations are mueh lighter in texture, but in
general this type passes into the Sassafras sandy loam along the
higher contour lines.

In some places the surface assumes a grayish tint when dry,
while the subsoil approaehes pale yellow in eolor. This indiecates
poor drainage. This condition is not always due to topographic
position, for some of this phase is underlain by a thin elay stratum
similar to that found under the Elkton silt loam. It frequently
occurs at a depth of 40 or 50 inches, but seems to be local in its
development.

Where drainage is neeessary the proper location of ditches is
somewhat difficult to detcrmine. The depth to the clay substratum
and the direction of its slope should be taken into consideration. In
most instances the diteh should be dug along the upper side of the
traet to be drained instead of being loeated in the middle or lower
part.

The native timber growth eompriscs most of the oaks common to
this region and swecet gum, dogwood, and pine, with a few birch,
beeeh, and hickory. Alder and huekleberry are abundant under-
growths. Crabgrass commonly takes possession of neglected ficlds,
followed later by loblolly pine.

The Sassafras loamy sand is easily eultivated and responds well
to fertilization. Since all of it is very defieient in humus, the
organic matter content slhiould be inercascd. It would also be of
benefit to have some eover erop during the winter. This prevents
to some extent the exeessive leaching to which these light soils are
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subjeet. An aereage application of about 30 bushels of lime in con-
junction with a grecn crop, preferably cowpeas or clover, would
improve the structure; that is, bind the soil partieles into such an
arrangement as would make the soil less open and droughty.

Much of this soil is now used for general farm erops. The yields
of ecorn and wheat are low and often severely affeeted by dry
weather. It is better adapted to truek erops and an inereasing aere-
age is being planted. Melons, eantaloupes, tomatoes, and sweet
potatoes are successfully grown. Buekwheat, erimson or searlet
clover, and eowpeas do well and many small fields of the erops are
grown. Pecach orchards might well be located on the well-drained
portions of the soil.

The market value of all the areas of this soil is steadily advane-
ing. Small tracts well located with regard to shipping points or
near a cannery command a much higher priee than those not so
favorably situated. More of the Sassafras loamy sand ean be uti-
lized profitably in the produetion of early vegetables and tomatoes.

The following table gives the average results of mechanical
analyses of the Sassafras loamy sand:

Mechanical analyses of Sassafras loamy sand.

[ TFine | Coarse |Medium | Fine |Very fine
Number IDescriptlon. gravel, sand, sand. | sand. sand. Silt. | Clay.
| % | % | % | S S
17048, 17902, Soil............. 1.6 20.5 22,4 28.2 1.7 18.3 5.9
17049, 17903, Subsoil......., 1.5 22.3 21.8 30.2 2.6 15.3 5.7
1

SASSAFRAS SANDY LOAM.

The Sassafras sandy loam in its typical development to a depth
from 9 to 13 inches is a grayish-brown or brown moderately heavy
sandy loam, eonsisting of a fairly even distribution of the coarse,
medium, and fine grades of sand with a relatively high proportion
of silt whieh eoheres to the sand grains so as to impart a distinetly
loamy charaeter to the soil, espeeially when dry. The soil always
has a more pronouneed sandy feel when wet, owing to a weakening
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of the binding power of the finer material which is given freer move-
ment by the exeess of moisture. There are some areas very mueh
lighter than the general average as described above. The absenee of
very fine sand is everywhere notieeable.

The subsoil eonsists of a reddish-yellow or reddish-brown sandy
loam or heavy sandy loam whieh at 26 to 30 inches generally passes
into a reddish-brown coarse light sandy loam to stieky coarse sand,
with small quartz gravel sometimes quite eompaet. The tendeney
is toward a slightly lighter and eoarser textured subsoil, more com-
pact and more nearly red with increasing depth. Sometimes the
upper portion of the subsoil is pale yellow and siltier than the
average, while in the more nearly level and poorer drained areas
the pale yellow may extend as far downward as the ehange in the
substratum. As a rule the subsoil is only slightly heavier than the
surface soil, and like it carries eonsiderable silt and little very fine
sand.

Generally the well-drained soil beeomes lighter in eolor as the
organic-matter content diminishes, but fields often are spotted with
gray in slight depressions, where the soil approaches the Elkton
sandy loam, and may eontain eonsiderably more organic matter
than the surrounding better drained and more produetive soil. The
better drained brown phase of the northern part of the eounty tends
to give way to a lighter eolored and somewhat less produetive phase
aceompanying a moderation in the surfaece relief toward the south.
Occasionally small areas are quite gravelly, especially on stream
slopes. A more nearly red subsoil is found in the better drained
areas. The type is locally styled “red clay bottom” or “medium
light loam.”

On aecount of the coarser substratum excellent underdrainage
obtains throughout the larger proportion of the type, whieh feature,
coupled with the good texture of the overlying material, makes the
type a thoroughly aerated soil, capable of maintaining a supply of
moisture favorable to healthy plant development.
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Under fair treatment the soil is tilled easily under widely differ-
ent moisture conditions, yielding most readily to treatment of all
the extensive general purpose soils. However, continuous cultiva-
tion without restoring vegetable matter, especially where closely
grazed through all sorts of weather, is apt to induce a compact
structure resistant to plowing and favorable to excessive loss of
moisture in dry spells by surface evaporation.

The Sassafras sandy loam occurs throughout the county and is
largely confined to the uplands. It is conspicuously absent from the
lower forelands. It sometimes follows the slopes of the inland
stream valleys nearly to tide level, thus occupying all variations in
land surface from broken stream slopes to moderately rolling and
nearly flat upland country. In some sections the surface configura-
tion is interrupted by small poorly drained depressions, some of
which contain bodies of Portsmouth or Elkton soils too small to be
outlined on the map.

The type has been derived from sediments of marine deposition
brought down from the region of crystalline rocks to the north of
Maryland and Delaware. The sand particles are generally less
round than those of the Sassafras sand, showing that the material
has been subjected in a less degree to reworking by water and wind.
Since the elevation of the sedimentary material above the sea con-
siderable weathering has taken place to a depth of 3 feet or more.
This weathering mainly consists in the oxidation and consequent
change in color of the material and the accumulation of organie
matter in the surface. There has been considerably less washing
out of the fine materials and leaching than in the Norfolk sandy
loam, a much less productive soil occurring extensively in other
parts of the Coastal Plain.

The Sassafras sandy loam is adapted to a wider range of crops
than any other type of the area. The principal crops are corn,
wheat, tomatoes, and grass. Under favorable conditions of weather
and soil management, and accordingly as the crop is grown on the
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lighter or the heavier phase, wheat yields from 15 to 30 bushels,
corn from 35 to 65 bushels, hay from 1 to 2 tons, and tomatocs from
4 to 12 tons per acre.

This is the best tomato and strawberry soil of the county. Ex-
eellent returns were seeured from a large acreage of tomatocs put
out in 1907, averaging 5 tons per aere, and a considerable acrcage
of strawberries was also very profitable.

Irish potatoes, sweet potatoes, eantaloupes, watermelons, cueum-
bers, and asparagus do well, as do all kinds of forage erops suited
to this elimate. Pears, peaches, chestnuts, dewberries, raspberries,
and blackberrics find the soil ‘well suited to their needs. In view
of the ease with which good crops of eowpeas and erimson elover
ean be seeured, and the readiness with which the soil responds to
applieations of barnyard manure, these legumes should be more
generally grown in eonncetion with an extension of the live-stoeck
industry. Some elaim that the soil is not well enough adapted to
grass to yield satisfaetory returns in stoek raising, but by growing
forage erops, exeellent yields of whieh ean be obtained, any such
deficiency ean be offset. A ton or two per aere of hay, however, is
not eonsidered poor even in the most prosperous stock raising sec-
tions.

Turning under green erops of cowpeas or clover grown in rota-
tion with wheat, eorn, tomatoes, or grass, or any other rotation, in
eonjunction with applications of 25 to 40 bushels of lime per acre
every four or five years, is the most eeonomieal method of improving
and maintaining the productivity of the type. Two exeellent rota-
tions are corn with cowpeas or erimson elover, wheat, grass, wheat,
cowpeas, or elover to be turned under and limed, then corn; and
corn, with eowpeas or crimson elover, tomatoes, wheat, grass and
clover, eorn. The same fertilizers are used upon this soil as upon
the other soils of the area.
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The following table gives the average results of mechanieal
analyses of the soil and subsoil and the results of a single deter-
mination of the lower subsoil of the Sassafras sandy loam:

Mcchanical analyses of Sassafras sandy loam.

~ Fine | Coarse |Medium | Fine |Very fine

Number Description.| gravel. | sand. | sand. | sand. | sand. §/11t. 1Cla}7y.
/0 (4

_%__ P__| P |_P%_

17014, 17917 Soii 2.9 20.9 154 | 177 l r = 4 35.

17015, 17918| Subsoii........ 2.9 18.5 11.9 14.1 3.0 35.

17919 .......... Loweif sub-{ 1.8 19.2 19.3 26.1 l 3.9 17.6
soii. | !

2 5.1
7| 139
12.2

A determination of tbe organic matter gave the foliowing precentage: No. 17917,
1.05 per cent.

SASSAFRAS FINE SANDY LOAM.

The surface soil of the Sassafras fine sandy loam is a grayish-
brown to yellowish-brown, quite silty fine sandy loam which grades
into a pale-yellow material of the same texture a few inches beneath
the surface. At about 20 inches the soil portion is underlain by a
reddish-yellow, compact, rather clammy light silty loam, which in
turn is underlain at 28 to 36 inches by an orange-yellow, reddish-
yellow or reddish-brown, light, fine to medium sandy loam. Wher-
ever the relief is sufficient to insure good drainage the subsoil is
quite friable, admitting of good aeration and circulation of moisture.
On the other hand, the subsoil of the flat bodies lying in swales or
near the water level is inclined to be mottled in color, clammy, and
insufficiently aerated on account of poor drainage. The productive-
ness of the Sassafras fine sandy loam depends largely upon the
drainage. |

The type is confined largely to the necks and water fronts lying
below the 25-foot contour line. The most important areas are those
on P’iney Neek and on Xent Island. The topography is about
cqually divided into an undulating to slightly ridgy surface with
good natural drainage and a nearly flat surface with poor under-
drainage.

The type is fairly easy to cultivate, especially where the drain-
age is good, although in dry weather the soil is inclined to bake and
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harden in a way that makes fall breaking quite difficult, requiring
considerable harrowing and rolling to bring it into a good tilth.

About 50 per cent of the Sassafras fine sandy loam is under
cultivation, the remainder being forested mainly with pine, white
oak, chestnut, sweet gum, black gum, and dogwood. It is devoted
to general farming, including the production of wheat, corn, grass,
and tomatoes. The yields of corn and wheat are about the same as
on the Sassafras sandy loam,.but the yields of timothy are thought
to be better. Although the type does not have the texture of a
typical truck soil, very fair yields of tomatoes of good quality are
grown. Alfalfa seeded in the fall would do well on the better
drained phase. Like the Sassafras loam, it requires regular appli-
cations of vegetable manure, barnyard manure, or legumes turned
under in order to maintain favorable structural conditions.

The poorer drained areas are so situated that very effective
drainage systems could be installed with inconsiderable outlay.
Good results could be had with deep open ditches through the
lower depressions; but much more satisfactory results would be ob-
tained by installing lateral tile drains to discharge into main open
ditches.

The following table gives the results of mechanical analyses of
samples of the soil, subsoil, and lower subsoil of this type:

Mechanical analyses of Sassafras fine sandy loam.

Fine Coarse |Medium | Iine (Very fine
Number. |Description.| gravel. | sand. sand. sand. | sand. Silt. [Clay.
s ST 4 b % % | 9 % %
17927 | SolL........ | o1 20 | 143 | 202 | 101 | 356 87
17928 Lower sub-| .2 1.6 12,8 28.0 8.0 259 | 13.8
17920 or. | 0 1.4 20.0 416 10.0 | 15.2

l 121

SASSAFRAS LOAM,.

The surface soil of the Sassafras loam consists of a brown or
yellowish-brown moderately heavy loamn from 8 to 16 inches deep.
The typical subsoil is a reddish-yellow heavy loam carrying about
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the same amount of silt but a little more elay than the soil. It be-
comes reddish brown in the lower portion, passing at 26 to 32
inehes into a reddish-browu eoarse sandy loam to sticky eoarse sand
with fine quartz gravel. Often the subsoil is pale yellow or yellow
in the upper part of the profile, but always tends toward a reddish
color with increase in depth. As a general thing the better the
drainage the more nearly reddish brown beeomes the subsoil. The
type is loeally called “red elay” or “medium stiff loam.”

Not infrequently small quartz gravel is distributed throughout
the soil mass, but never in suffieient quantity to influenee materially
the moisture-holding eapaeity. Minute flakes of mieca ean be secen
distinetly in the subsoil in some places, though not so generally as
to be a distinguishing feature.

Although the texture of the Sassafras loam is quite uniform, it
requires elose observation to determine the exaet boundary between
its lightest phase and the heavier Sassafras sandy loam, and, on the
other hand, the gradation into the lighter phase of the Sassafras
silt loam is also very insensible.

Both soil and subsoil have an ideally well-balanced texture; that
is, the constituent particles of sand, silt, and elay are so proportion-
ed and arranged as to eonstitute a soil eapable of maintaining
moisture in the most favorable quantity for the healthy growth of
plants. However, where the organic content has been allowed to
run down through continuous eropping without replenishment of
vegetable matter, and where the land has stood long without culti-
vation—espeeially if eattle have been permitted to graze it closely
and paek it during all kinds of weather—the soil assumes a harden-
ed, compact structure unfavorable to cultivation, especially in dry
falls. Suech fields break up in elods and repeated rolling and har-
rowing are required to restore a good tilth. If the supply of humus
is kept up and due attention is paid to moisture conditions in their
relation to plowing and grazing, the soil can be kept in the best
condition of tilth.
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The Sassafras loam is eonfined largely to the uplands of Queen
Anne’s County. A small pereentage oceurs in the lower foreland
eountry, and it is even found along the steeper slopes. Its topog-
raphy is quite like that of the Sassafras sandy loam, though gener-
ally somewhat less rolling. Where the relief has favored erosion
the surfaee soil has been removed from small spots, revealing the
vellowish-red subsoil in sueh a way as to give fields a spotted ap-
pearanee. These spots, owing to the higher content of elay, are a
little more diffieult to cultivate than the true surfaee soil. They
are sometimes ealled “elay hills.”

While the texture affords good natural drainage, an oeeasional
flat or depressed area will need main outlet ditehes and tiling.

The Sassafras loam owes its origin to the weathering of marine
deposits under good drainage conditions. It has sinee its uplift
undergone about the same degree of weathering as the Sassafras
sandy loam.

This is the best general farming soil of the area, being ideally
adapted to wheat, eorn, grass, clover, and forage crops and quite
well suited to certain truek erops like tomatoes, beans, and cabbage.
Wheat yields from 18 to 35 bushels, corn 40 to 75 bushels, and grass
1 ton to 214 tons per aere. Where the soil is kept up to a good
state of produetiveness, as under a five-year rotation of corn, wheat,
grass, wheat, grass, applying barnyard manure and 40 bushels of
lime to the broken grass sod preceding eorn and about 300 pounds
of good commercial fertilizer to wheat, average yields of 60 bushels
of eorn, 20 bushels of wheat after corn and 28 bushels after grass,
and 114 tons of hay per acre are readily secured. If oeecasional
erops of cowpeas or clover, to be turned under in eonjunetion with
40 bushels of lime per aere, should be introduced into the above
general scheme of rotation, the most worn fields of the type could
be brought quickly up to a point of equal produectiveness or even
better. Alfalfa does well when seeded properly; that is, in the fall,
on a thoroughly prepared seed bed.
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A large aereage of tomatoes is grown on this type, the average
yield being about 4 tons per aere. Strawberries, eantaloupes,
asparagus, beans, and buckwheat do well. Peaches, pears, and
raspberries grow rapidly and bear well. In view of the good yields
of hay and forage erops stock raising should be extended. Dairying
and sheep raising could also be made quite profitable. There is no
excuse for other than good average yields on the Sassafras loam, as
it is easily improved and kept in good condition.

The following table gives the average results of meehanieal
analyses of samples of the Sassafras loam:

Mechanical analyses of Sassafras loam.

Fine Coarse Medium | Fine Very fine Silt. lClay.

Number |Description.| gravei. sand. sand. sand. sand.
% Lol | 0 (LR

1700 : 33 Soil 3
17004, 17584, Subsoil g ] N me | ™4
17005, 17935| o sub- i 52 | : 21.8 I 3.

1
2
3
1

SASSAFRAS GRAVELLY LOAM.

The Sassafras gravelly loam consists of a loamy soil resembling
the Sassafras loam, through which from 10 to 25 per cent of small
and medium rounded quartz gravel is distributed.

The type occurs as narrow strips along streain slopes or as small
patches on upland slopes. It owes its origin largely to a partial
removal of the soil mass by wash, so as to expose the more gravelly
material beneath.

There are throughout the county quite a number of these gravelly
spots of limited extent and irregular oeeurrenee. Only the larger
areas are shown. The type is most frequently seen in the north-
western part of Queen Anne’s County. It is suited to the same
crops as the Sassafras loamn and where not too sloping for easy
cultivation it makes profitable yields.

ELKTON SILT LOAM.
The soil of the Elkton silt loam is a very light-gray to almost
white silt loam. In a field in good tilth it is lose and floury, the
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light color and fine texture being its most marked characteristies.
It contains very little medium and practically no coarse sand. The
percentage of fine sand is usually low, and there is only a moderate
quantity of clay. The chief constituent is silt, which forms from
60 to 80 per cent of the soil body. When wet it is yielding under
foot, in some instances quite miry, but not particularly adhesive.
On drying it coheres in a firm mass which mmay have minute cavities
interspersed through it.

The organic matter content appears to be low. In the virgin soil
of the woodland there is usually 2 or 3 inclies of darker colored soil
slightly stained by humus, but immediately below this the material
is white and powdery.

In most places thiere is no well-defined line of contact between
the soil and subsoil. The latter has about the same texture to a
depth of 12 or 15 inches, below which there is an increase in the
clay content. This difference in composition is most apparent be-
tween the depths of 18 and 30 inches. It is usually observable in an
exposed seetion and is very apparent on digging or boring into the
subsoil. The subsoil forms a compact stratum, very hard when dry,
and, when wet, somewhat more sticky or plastic than the soil.

The subsoil at a depth of about 3 or 4 feet frequently changes
to a grayish sand, medium to coarse in texture and usually satu-
rated. This stratum varies from 1 to 2 feet in thickness and is
usually underlain by a heavy bed of clay. TIrequently the sandy
stratum has a thin layer of soft, white, unctuous clay in it. This
stratum seems to be nearly or quite impervious and is probably
the cause of the saturated condition of the overlying sand.

The subsoil proper is of a grayish color somewhat darker than
that of the soil. It is generally mottled with yellow and brown
iron stains, especially if pockets or seams of sandy imaterial are
present. The heaviest part of the subsoil is usually a bluish-gray
color with very little mottling.
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The largest areas of this soil are found in the peninsulas lying
between the estuaries. The central portions of most of these necks
are nearly level, and the sluggish surface drainage, together with
the character of the material, accounts for the formation of this
type. Smaller areas are found in the uplands wherever similar
conditions prevail.

The type is associated with the Sassafras silt loam and is derived
from the same kind of material. The differentiation is due entirely
to drainage conditions. While the two soils are very distinct in
color, organic matter content, and general agricultural value, the
change from one to the other is frequently so gradual that it is
difficult to draw an exact boundary.

The original vegetation consisted chiefly of white oak, and the
land is now locally termed “white oak land.” A mixed forest now
occupies uncleared fields, and loblolly pine, which came in when
the original white oaks were removed, is a common species and
attains good size. Other kinds of oak trees, with gum, soft maple,
beeeh, and dogwood, are very ecommonly found on this type.

Much of this soil is under cultivation. Tt is somewhat difficult to
manage, especially in wet seasons. After a rain the soil tends to
run together, and on drying forms a smooth, hard surface. ¥When
slightly moist it yields very readily to tillage.

The Elkton silt loam is well adapted to timothy and excellent
crops are grown. The acreage planted to this crop is rather limited,

and could be increased with profit. Red clover does not grow on

this soil well, probably on account of a somewhat acid condition.
In fields which have reasonably good surface drainage scarlet clover
is successfully grown. A large proportion of the tillable area of
this type is annually sown to wheat. The same cultural methods
are generally practiced as on the Sassafras silt loam. In seasons
which are not excessively wet the average yields compare well with
those of the Sassafras soil. In some seasons a good crop of corn is
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seeured, but this land is too eold, wet, and deficient in humus to be
well adapted to this cereal.

The improvement of many of the small areas in the highland
country requires ditches of sufficient capacity to remove promptly
the exeess water. Ditches should be located near the upper margin,
so that the water will be intereepted and not saturate the lower
lying soil, as is the case where the main ditch is placed near the
center of the area. Tt is highly essential that the ditches be deep
enough to lower the water table to 214 or 3 feet below the surfaee,
so that the subsoil may be aerated.

The permanent improvement of the larger areas, partieularly
those on the “neeks,” is a more difficult problem. They are larger
and so flat that it is sometimes expensive to eonstruct ditehes with
an adequate outlet.

The nature of the strata underlying the subsoil has already been
briefly deseribed. It seems probable that the structure of the deeper
subsoil is the same for mueh of the Elkton soil of the “neeks” and
for the Sassafras silt loam adjoining these areas. The roadside euts
on the slopes leading down from the upland often show a light-
colored clay with sandy material between the subsoil and the deeper
subsoil. Any exeess of water in the soil of the higher ground tends
to follow the sandy stratum to the lower levels. Where no natural
drainage line intervenes between the higher ground and that some-
what lower a positive upward pressure of the ground water may
exist in the latter. This is probably why the subsoil of the Elkton
silt loam remains saturated long after surface conditions would
indieate a normal moisture content.

The present artifieial drainage consits of surfaee ditehes. They

are usually shallow—only a foot or two in depth. These serve to
remove the exeess of rainfall, but fail effeetually to drain or prevent
a waterlogged eondition of the subsoil. It is highly desirable that
the lower soil be so drained as to have comparatively free aceess of

air.
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It cannot be positively stated, however, that even thorough
drainage alone will result in an immediate improvement of this soil.
It has been so long subject to intermittent saturation that its con-
stituents have undergone important changes. The soil has quite
lost the property of granulation as is evidenced in its lifeless, putty-
like feel when moist and its firm cementation when dry.

The frequent unsatisfactory crop yields from well-drained land
which has been given good culture indicates a poor structural con-
dition or the presence of injurious substances. There are very few
iron concretions. The ferruginous material is seldom further con-
centrated than in small, soft grains and thin streaks of limonite, or
other compounds of iron, and these are not abundant in the heaviest
phases of this soil where aeration is least active. It is probable
that the decaying organic matter under the moisture condition
which usunally prevails renders soluble much of the iron forming
ferrous carbonate, a substance injurious to cultivated plants. Un-
der similar conditions the phosphoric acid of the soil combines with
the iron in an insoluble form, thereby becoming unavailable for
crops.

Experience has shown that a heavy application of coarse manure
often gives surprisingly good results. There should be an abundance
of orgaunic matter incorporated with the soil, which can be most
cheaply done by plowing under some green crop. This should be
done in early fall or preccde by some months the time of planting
the next crop, so that partial decay may take place. Otherwise more
harm than good may be done the first crop. Complaint is made

sometimes that saturating rains following deep fall plowing cause

the soil to run together in such a way as to give rise to the forma-
tion of an almost glasslike smooth surface, which bakes and hardens
with subsequent sunshiny weather. This trouble would be Iessened
by the incorporation of coarse manures, the application of lime, and
general improvement of the drainage condition.
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.Lime sliould be liberally applied (30 to 40 bushels an aere), not
only for the favorable chemieal effeet it las on this soil, but that
floceulation of the elay may be favored. Turning under green vege-
tation should be done always in eonjunetion with an application of
from 25 to 50 bushels of lime per aere.

After the physieal eondition of the soil has been improved in the
manner thus outlined, its further fertilizer requirements depend
upon the erop to be grown or the method of farming praeticed. It
will probably be found that little or only moderate amounts of eom-
mereial fertilizer are needed. In ease fertilizer is found to be neees-
sary, one eontaining a high pereentage of plosphorie acid would be
of benefit, espeeially to wheat.

Where it is impraeticable to drain land of this kind it seemns
that sueh erops as timothy and redtop offer the best means of
utilization.

The following tables gives the average results of meehanieal
analyses of samples of the soil and subsoil of this type:

Mcchanical analyses of Elkton silt loam.

| Tine | Coarse |Medium | Fine |Very fine| .,
Number | Description | gravel. | sand. | sand. I sand. | sand. Silt. Cl“}“
| % | % | % % % %o %o
16990, 17900 Soil.............. 0.2 | 2.3 2.5 4.8 2.6- | 7.5 10.0
16991, 17901| Subsoil........ 2 l 3.2 3.2 5.1 2.9 i 63.7 | 23.0

A determination of the organic matter gave the foliowing percentages: No. 16990,
3.55 per cent; No. 17900, 1.42 per cent.

ELKTON SANDY LOAM.

The surface soil of the ILlkton sandy loam eonsists of 6 to 10
inches of dark-gray, clammy, rather silty sandy loam whieh beeomes
light gray in the lower portion. The subsoil is a clammy, medium
heavy sandy loam to loam carrying cousiderable silt. The upper
portion is a light-gray to drab, frequently slightly mottled with red-
dish-yellow streaks, while the lower portion is generally intensely
mottled with grayish, reddish-yellow, and reddish-brown colors.
Strata of clayey material are quite eommon in the lower portion,
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and at a depth of about 30 inches oceurs a substratum of compaet,
light-gray or mottled, sticky, medium to coarse sand which is always
saturated with water.

The type oceurs as small bodies in depressions and as low, flat
land around the heads of small streams. The drainage is very poor,
the water table generally standing very near the surfaee. The sur-
face configuration of those areas found near the heads of streams is
usually interrupted by small saucerlike depressions holding dark-
colored material high in organic matter and generally in a semi-
marshy condition. There are a few small bodies throughout the
uplands of the eounty many of whieh are so small as to necessitate
their being included with other types.

The Elkton sandy loam is derived from the same material that
gives rise to the Sassafras sandy loam. The original material, sub-
jeeted to intermittent wet and dry stages, has undergone unfavor-
able structural and probably ehemical ehanges and has aceumulated
a small amount of organie matter in an apparently stagnant, un-
healthy eondition.

Most of the Elkton sandy loam is forested with sweet gum, white
oak, maple, black gum, dogwood, seattered pine, and a thick under-
growth of shrubbery. Under present eonditions of drainage it is

hard to manage and eomparatively unproductive. Buekwheat,

strawberries, and dewberries do fairly well where the drainage is
best. By deepening, strengthening, and extending the natural drain-
age-ways and by putting in eclose lateral tiles or even open ditches,
most of the type eould be brought into pretty good condition with-
out a prohibitive outlay of money. Many of the smnall depressions
can be drained simply by a deep outlet ditch. Wheat, strawberries,
dewberries, and grass would do quite well. Coarse barnyard
manure plowed under improves the aeration eonsiderably, under
fair eonditions of drainage. The type is not as desirable as soil as
the Portsmouth sandy loam.
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The following table gives the average results of mechanical
analyses of samples of the soil and subsoil of this type:

Mechanical analyses of Elkton sandy loam.

Fine Coarse |Medium | Fine |[Very fine

Number lDescriptlon.

|
gravel. | sand. sand. sand. sand, | Silt. |Clay.
l % % | % % | % | P %
17892, 17894| Soil.............. 1.7 149 14.2 I 26.1 5.0 31.8 6.3
17893, 17895/ Subsoil........ l 14 12.8 12.8 29.2 5.3 25.2 1 13.1
i |

A determination of the organic matter gave the following percentage: No. 17892,
1.56 per cent.
PORTSMOUTIH SANDY LOAM.

The Portsmouth sandy loam is a very dark-gray to black medium
sandy loam of high organic-matter content, varying in depth from
8 to 12 inches. The subsoil to about 28 inches is a gray sandy loam
with a slightly higher silt and clay content and much lower organic-
matter content than the soil. The subsoil frequently is mottled with
reddish yellow and in the lower portion may carry strata and
pockets of sandy clay. It usually passes into a light-gray or nearly
white, conipact, coarse sand to sticky sand, which also may contain
pockets and thin strata of sandy clay. This sandy substratum is
always saturated, except where thoroughly drained. It is some-
times washed out into open ditches, filling the bottoms and causing
the banks to cave. In some places the soil may consist largely of
organic matter mixed with just enough earthly material to give it
the characteristics of Muck. Again, small areas may consist, from
a few inches to a foot or more, of bog iron ore, occurring on top or
at any position in the profile.

Uncleared areas support a growth of sweet gum, black gum,
beech, maple, and scattering pine, with a dense undergrowth of
whortle-berry, gallberry, and other bushes.

The Portsmouth sandy loam is-confined to the eastern portion
of Queen Anne’s. It occupies level areas and small, basinlike de-
pressions. The extensive flat areas are interrupted by ridges and
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knolls of the lighter Sassafras soils. In these lighter types oceur
numerous small depressed bodies, many of whieh were of too limited
extent to indieate on the map.

The soil is almost entirely laeking in natural drainage. All of it,
however, ean be reclaimed. While some substantial, effeetive ditches
were put in years ago and some are still being dug in a few places,
thus reelaiming considerable areas, the work has not been pushed
persistently, and at present the type on the whole is too poorly
drained to admit of profitable cultivation. Ditehes too frequently
have been allowed to fill. Some of the farmers, by keeping the main
ditches eleaned out and extending laterals, have reelaimed limited
tracts. Individual effort cannot eope sucecessfully with the problem
in the larger bodies. There must be substantial main ditches, the
construction of which is feasible only through the concerted action
of landowners, assisted possibly by the county or the State, and by
drainage laws opening the way for outlets.

The type is derived from the same material that gives rise to the
Sassafras and Elkton sandy loams. The topography has induced
wet, swampy conditions whiech have favored aceumulation and
preservation of a large quantity of spongy vegetable matter in the
soil, at the same time retarding subsoil weathering.

When thoroughly drained the Portsmouth sandy loam proves a
very produetive soil. Exeellent yields of strawberries, ecorn, and
dewberries are made. Owing to a tendency of the soil upon freezing
to heave, the type is not especially suited to fall-sown erops. Wheat
and grass are particularly likely to suffer in this way. It is elaimed,
however, that wheat grown on this soil is of the good hard quality
preferred by millers. Buekwheat and oats would do well, as would
ouions and eelery also. Tomatoes do only fairly well,

Rather heavy applications of lime—from 40 to 60 bushels per
acre—at frequent intervals are required to bring the soil up to its
maximum produeing capacity. Deep plowing is said to be quite
benefieial.
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The following table gives the results of mechanical analyses of
samples of the soil, subsoil, and lower subsoil of the Portsmouth
sandy loam:

Mechanical analyses of Portsmouth sandy loam.

| Fine Coarse |Medium | Fine (Very fine|

Number | Description. | gravel. | sand. sand. sand. sand. | Silt. |Clay.
- o | % % % | % | % | %
17910............ Soil........ 1.2 24.2 26.0 26.5 1.9 12.5 7.3
17911 = il. 1.1 16.4 20.8 35.5 5.1 12.7 7.9
Lower sub-| 200 | 170 | 207 | ‘4568 | 50 |70 | &%
soil.

A determination of the organie matter gave‘t—he follt;wlng percentage—;_l\'o. i7910,
3.48 per cent.
P’ORTSMOUTH LOAM.

The Portsmouth loam consists of a rather spongy black loam
so high in organic matter as very frequently to approach quite
nearly the characteristics of a Muck soil. Small arcas of Muck
occur here and there. At 12 to 24 inches the soil passes into a dark-
gray sandy loam carrying strata and pockets of clayey material,
and this in turn at 30 to 36 inches generally passes into a grayish,
compact, sticky coarse sand or sandy loam. The type is not exten-
sive and occurs closely associated with the Portsmouth sandy loam
having the same topography as well as being the result of the same
processes. The most important area is that along Long Marsh
Branch—the boundary line between upper Caroline and Queen
Anne’s counties. This area has been effectively drained and is
producing good crops of corn. The other bodies are largely in a
semiswampy condition. The type when drained is well suited to
strawberries, corn, dewberries, and buckwheat.

The following table gives the results of mechanical analyses of

the soil and subsoil of the Portsmouth loam:

Mcchanical analyses of Portsmouth loam.

" Fine | Coarse |Medium | Fine Very fine

Number |Description.| gravel. | sand. sand. sand. | sand. | Silt. {Clay.
i M 70 R W W (R ]

17915... Soll... | 4.0 9.5 10.7 27.4 5.3 28.4 15.1
17914 . Subsoil.... 3.6 26.4 223 23.0 1.1 16.3 7.6




MARYLAND GEOLOGICAL SURVEY 123

MEADOW.

Wet alluvial bottom land having no uniformly definite texture
and those areas ncar the heads of strcams subjected throughout the
year to standing water and swampy conditions have been classed
as Meadow. A considerable proportion of the alluvial phasc is sus-
ceptible to casy reclamation, and some of it is under cultivation.
The upland bodics can be reclaimed by clearing, straightening, and
cxtending the natural drainage ways. A few small areas are found
along the water front just above tidal overflow. Generally cvery
strcam and drainage way has a narrow strip of Meadow from its
mouth to its source. When thoroughly draincd Mecadow produces
excellent corn and, where the organic-matter content is not too high,
good grass and wheat.

TIDAL MARSII.

The areas of marshy land lying ncar water level and subject to
tidal overflow are classed as Tidal marsh.

This land is a black or brown slimy loam, clay loam, or ooze,
which is genecrally underlain at about 2 feet by a sandy or clayey
material. The mass is pretty thoroughly interspersed with the
roots of coarse grasses and cattails and dccomposing vegctable mat-
ter. The whole rcmains saturated the ycar around. Considerable
hydrogen sulphide is developed in the lower portion by decomposing
vegetable matter. The odor can be very distinctly detected in the
freshly exposed material, particularly in those arcas touching salt
water.

Tidal marsh occurs as narrow fringes along the larger bodies of
water. The most extensive arcas are found along the arm of Chesa-
peake Bay between Kent Island and the mainland.

The material is sedimentary in origin, having been deposited by
rivers or built up by tides and waves. It can be reclaimed only by
diking to keep out the tides. It supports a rank growth of coarse
grasses and cattails. The grass is sometimes cut for hay.
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Tue AGRICULTURAL CONDITIONS.

Since its earliest settlement Queen Anne’s County has been pre-
eminently agricultural in its pursuits. In the early days little more
corn and wheat were produced than sufficed to supply the wants of
the colonists, and in unfavorable seasons there were periods of dis-
tress from short crops.

At first tobacco was grown almost to the exclusion of other
crops, and was long the medium of exchange. With the beginning
of the nineteenth century the tobacco acreage had enormously de-
creased, and warehouses were little used. The larger planters
shipped their tobacco to IIngland, but the smaller planters traded
with the local representatives of English houses. arehouse re-
ceipts representing the quantity of tobacco stored, like tobacco,
passed as money.

The Revolutionary war hastened a change in agriculture by cut-
ting off the export trade with the mother country and creating a
demand for cereals to feed the Provincial army. Prior to this,
however, farmers had begun to realize that their lands were being
impoverished by cultivation to one crop and were increasing the
acreage of wheat. Clover and timothy were coming into favor and
were rotated with cereals. It was about this time that the present
three-field system of cropping appeared. Flax was grown for the
fiber until some time before the civil war. Sweet potatoes have
been produced on a small scale since the carlier days. Peaches
began to be a crop of considerable importance about sixty-odd years
ago. Cultivation of tomatoes for canning purposes began about
1872,

From 1839 the production of oats decreased until 1879, since
when the crop has not had an important place in general agricul-
ture. This crop too often has suffered from unfavorable weather
conditions in June and July, filling out poorly.

There were very few large plows in the county prior to the early
seventies. Up to that time ridging for corn had been the practice.
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Since the introduction of the large chilled plows the practice has
largely disappeared and the soils have been prepared deeper and
more thoroughly. The three-ficld system, corn, wheat, and grass,
had been the prevailing rotation up to the time of the introduction
of this plow. The farmers are slowly growing less corn and wheat
and practicing more diversification. More stock is being raised,
more grass and forage crops grown, and more corn cut for shred-
ding. The heavicr, better drained soils are so well adapted to wheat
that the crop continues to hold an important place. TFarms are
gradually being reduced in size, a faet which in itself points toward
more intensive methods of farming.

At present the dominant system of agriculture practiced over a
very large part of the county is general farming in conncetion with
more or less trucking. On most farms situated within 4 or 5 miles
of a cannery or boat landing, tomatoes are grown as an important
crop, and often sugar corn, garden peas, and pears are grown for
canning, while pcaches, pecars, asparagus, strawberries, and dew-
berries are grown for market. In some localities trucking is equally
as important, or even more so, than general farming.

There are no farms devoted cxclusively to dairying, although a
number of farmers sell milk at the local markets or at the few
creameries. A small number of the farmers are using separators,
selling the cream to the creameries or shipping it and feceding the
skimmed milk to hogs.

Hogs are raised to supply the home and local market demands.
Poultry and sheep are considered important additions to general
farming, especially in certain localitics like Kent Island. Most of
the draft animals are raised on the farm.

Of the total acrcage of land cultivated to crops in Quecn Anne’s
County, about 55 per cent is seeded to wheat and 35 per cent to

corn, with grass and inisccllaneous vegetables next in importance,

in the order named: About 65 per cent of the total acreage culti-
vated to miscellaneous vegetables is used for tomatoes. The bulk
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of this crop is sold to local canneries, although a considerable
quantity is shipped by boat to outside canneries. The variety most
generally grown is the Stone—a mediumn large, uniformly ripening,
prolific variety, possessing the red color aud fleshiness desired for
canning purposes.

Considerable quantities of garden peas, sugar corn, and Kieffer
pears are handled at the canneries. The Kieffer, the most success-
ful pear grown, and a wonderful producer, is better suited to can-
ning than marketing. Strawberries, raspberries, and dewberries of
excellent quality do well on the lighter soils. The strawberries
grown have a good reputation in northern markets. The crop proves
immensely profitable in years of short crops of strawberries else-
where, and on the average a good margin of profit is realized. The
Lucretia dewberry proves very successful especially on the lighter
soils. Wild huckleberries thrive on the light soils and considerable
quantities are gathered for market. Good sweet and Irish potatoes
are obtained on the light types.

For many years the peach crop was very profitable throughout
the county, but owing to ravages of disease, particularly the “yel-
lows,” the industry has declined. The trees, unless diseased, make
a rapid growth and produce abundantly in favorable years. Some
orchards have not been injured—those near the water front seem
especially resistant to disease. The crop is yet of considerable im-
portance and orchards are still being set out. The Iilberta appears
to be the favorite variety at present, although numerous varieties
are grown. Farmers should watch their orchards closely and burn,
root and branch, every tree as soon as the first indications of the
“yellows” are noticed.

Some good varieties of summer apples are grown for home use.
Of the late varieties the Winesap, Ben Davis, and York Imperial
have proved well suited to the soils and climate. It is believed that
the Stayman Winesap, which is being successfully grown on similar
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soils in Delaware, would prove a profitable variety on the Sassafras

loam and sandy loam.

Scarlet clover is grown as a soil renovator and occasionally for
seed. More cowpeas should be grown for sced, especially on the
lighter Sassafras soils.

Notwithstanding that the better crop adaptations of soils are
pretty clearly understood, there is too little specialization to accord
with soil variation. Farmers cverywherc recognize that the Elkton
silt loam is a poor corn and tomato soil, though a fair soil for wheat
and grass, yet all these crops are indiscriminately grown on it.
Although average yiclds of corn on this type are poor, in favorable
seasons the crop does well, and it is with the cxpectation of such a
season that farmers put in a considcrable acrcage every year instead
of increasing the acreage of wheat and grass and keeping more stock.

The Sassafras loam and silt loam are admirably suited to wheat,
corn, and grass, while the Sassafras sandy loam averages excellent
viclds of these crops. An inferior quality of wheat—small kernels
—is expected on some of the poorer drained plhascs of these types.
It is claimed, however, that the quality of that grown on the Elkton
and Portsmouth soils is gencrally very good. Tomatoes do best on
the Sassafras sandy loam, although the Sassafras loam makes good
average yiclds, while the Sassafras silt loam makes a fairly good
late crop. In growing tomatoes for canning there is no particular
purpose in getting an early crop, except to head off frost. The can-
neries begin in August and run until the crop is canned. Straw-
berrics and dewberries do best on the Sassafras sandy loam,
Portsmouth sandy loam, and Portsmouth loam, and these types
when available are generally selected for these crops. The Sassafras
sand and loamy sand are particularly suited to garden peas, aspar-
agus, turnips, carly tomatocs, and Irish and sweet potatoes. Culti-
vated chestnuts do well on these soils.

The clovers do best on the better draincd heavy soils. Red clover
frequently dies out and is being replaced by crimson or scarlet
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clover and alsike. Timothy docs well on the heavier soils, but
should be grown in rotation with other crops. The well-drained,
heavier Sassafras soils produce good crops of alfalfa. The subject
of crop adaptation is taken up more in detail under the heads of
the different soil types.

While most farmers p'ractice some system of rotation, there are
others who grow corn or wheat on the same land several years in
succession.  Under this treatment some of the ficlds have decreased
in yield, but only a small proportion of the county has been sub-
jected to such injudicious treatment. }

The prevailing schemes of crop succession—the old three and five
field systems—are very well suited to the Sassafras loam, sandy
loam, and silt loam. These systems include the following rotations:
Corn, wheat, and grass for the three-ficld system, and corn, wheat,
grass, wheat, and grass for the five-field system. The grass consists
of timothy and red clover or timothy alone, and is usually cut once
and then left for grazing. Tomatoes fit in well after corn and are
followed by exceptionally good yields of wheat on account of the
excellent physical and moisture conditions induced in the soil by
the shading of the vines and the good manurial properties of the
vines and refuse fruit. It is estimated that wheat following toma-
toes or a timothy-clover sod will yield an average of one-third more
than if it follows corn. Tomatocs do not do so well after tomatoes.
Rotations on all the types except, perhaps, the Portsmouth soils,
should include crops of cowpeas or clover to be turned down green
in conjunction with applications of 25 to 50 bushels of lime per acre
once every three to six years, according to the condition of the soil
and its power to retain organic matter. On account of the more
thorough aeration of the lighter types, like Sassafras sand and
loamy sand, the organic matter is likely to be depleted rapidly ow-
ing to rapid oxidation, and it is therefore necessary to grow frequent
crops of cowpeas, but not so much lime is required as on the heavier
soils. Good results are secured by liming grass in the fall preceding
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breaking for corn or wheat. Direct applications of lime to grass
should be light (20 bushels to the acre), for the reason that too
rapid decomposition of the turned-under vegetation results from
large applications. In case large amounts of lime are used, the
applications should be made to the broken soil so as to keep the
lime from direct contact with the vegetable matter. A good many
farmers are beginning to sow cowpeas or crimson clover in corn or
crimson clover in tomatoes at the last cultivation, turning these
under before planting wheat.

Much trouble in getting good crops by employing the old method
of seeding red clover on wheat in late winter is experienced. The
young, tender plants, suddenly exposed to hot sunshine by cutting
off the wheat close to the ground, seem to be unable to withstand the
change and gradually die out. In seasons with plenty of moisture
and no protracted hot spells succeeding harvesting, good crops are
secured. Contrasting the clover yields obtained in the earlier days
by sowing with wheat, and the good crops now obtained on the newly
cleared peach orchards, with the crops obtained on other soils, it

appears that the latter may have come into an unhealthy condition
with respect to this crop. However, with an increased yield of
wheat and consequent heavier growth and denser shading, the young
plants are crowded nearer together and probably are less strong
upon removal of the grain than formerly was the case Some attrib-

ute the failures to toxic effects coming from continued use of acid-
phosphate fertilizers. On the other hand there are many instances
where good crops have been secured by seeding alone in the fall on
thoroughly prepared limed ground. Many farmers claim they have
no trouble in getting good crops by liming after breaking sod land,
sowing wheat, topdressing with good barnyard manure, and then
sowing the clover on the wheat in late winter or early spring. Scar-
let clover can be grown with case on most of the types, but the hay
is not considered as good as red clover hay. Cowpeas can be grown
on all soils, even those too light for crimson clover, and always im-
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prove the land, whether cut, grazed off, plowed under, or left as a
winter eover crop. Alsike clover, which is rapidly coming into favor,
will prove a valuable erop for this region. By growing cowpeas land
too light for clover ean be brought up to good condition for that
crop.

Large quantities of commercial fertilizers are used. The ferti-
lizers for tomatoes, potatoes, asparagus, and corn vary considerably
in analysis, running generally from a “10-5” phosphate potash to
about a “8-2-4” brand:

As a general rule, readily soluble, “quick-acting” fertilizers which produce
an early growth and early ripening of the crop are most desirable. If nitro-
gen is needed, nitrate of soda is perhaps the best form in which it can be
applied. It acts quickly but not through a long period, and for that reason
is very desirable where short-season crops are concerned. In many cases it
is found an advantage to apply the nitrate at two periods rather than all at
once. It is well to make one application when the plants are set in the field
and a second about the time the fruits begin to color. Fertilizers containing
nitrogen in a slowly available form, such as cotton-seed meal or coarse,
undecomposed stable manure, which do not stimulate an active growth until
late in the season, are not desirable for this crop. Such fertilizers are too
slow for a short-season crop like the tomato, which needs something to stimu-
late it at the very time it is transplanted to the field. Such fertilizers also
tend to stimulate late growth of vine at the expense of the maturity of the
fruit. Potash and phosphoric acid are more conducive to the development
of fruits than is nitrogen, except in th form of nitrate of soda.

Heavy dressings of stable manure tend to produce too much vine, and are
seldom or never employed. If stable manure is used it is at a moderate rate,
usually not more than one or two shovelfuls to a plant. This, if well de-
composed and thoroughly incorporated with the soil, is very stimulating to
the young plant and consequently very beneficial.

Any fertilizer used should be applied, in part at least, at the time the
plants are transplanted to the field.*

Very little sodium nitrate is used. Kainit is used frequently on
the Elkton soils to prevent “frenehing.” About twenty years ago
considerable “black residuum” was used to prevent “frenching,” and
it is claimed with good results. This material, eomposed of eharred
leather, undeeomposed scrap iron, and traees of muriate of potash,

* Farmers’ Bulletin No. 220, p. 12.
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the residuum left in the manufacture of potassium prussiate, prob-
ably improved the structure of the soil and acted as an absorbent.
It is said that phosphates help ripen crops and even force out a
large number of “underlings” or stool stalks.

Fertilizers are applied at the average rate of about 300 pounds
an acre for wheat, 200 pounds for corn, and 400 pounds for toma-
toes. Heavier applications are made for crops like asparagus,
garden peas, etc. Although commercial fertilizers are not as gen-
erally used for corn as for wheat, the bulk of barnyard manure is
used for corn.

Experience of the most successful farmers shows that fertilizers
are more lasting and beneficial when applied in conjunction with
vegetable manure. Nitrogen, the most expensive ingredient of fer-
tilizers, should be secured by growing cowpeas and clover, which
crops gather atmospheric nitrogen through the action of bacteria
living in the root nodules of these legumes. Alfalfa also stores up
nitrogen in the soil. Too little home mixing of the fertilizer in-
gredients is done. Tarmers generally buy from agents for future
delivery.

Barnyard manure is the best fertilizer for general use on the
soils of this section. Moderate amounts are made by using wheat
straw as bedding material, though generally not enough to cover
the land intended for corn. Considering the cxcellent quality of
this form of manure and the ease with which heavy yields of forage
crops can be produced, it secems strange that stock raising has not
been carried on on a more important scale. A large extension of the
stock industry undoubtedly would prove profitable. It should be
the object to feed the bulk of corn and increased quantities of hay
and forage crops to stock, carefully preserving the manure and re-
turning it to the land. By establishing more cooperative creameries
at convenient points throughout the county, butter making could be
introduced on a profitable and permanent basis.
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Farmers frequently claim that the soils are not well enough
adapted to grass for profitable dairying. The yields of hay from
the heavier types—from 1 to 214 tons per aere—compare favorably
with those of some of the most prosperous butter-making sections,
and further, there eould not be found anywhere soils better adapted
to forage erops. It is not necessary to have a large acreage of
pasture land where such yields of these ean be secured. Silos, a
comparatively small acreage of mixed grasses for pasturage, and a
large acreage in eowpeas, elover, sorghum, timothy, etc., would solve
the problem of feeding.

For wheat, breaking begins on stubble and sod land in late July
and in August, and “corn land” is broken as soon as the erop cau be
removed. After breaking to a depth of 4 to 6 inches with a walking
moldboard plow drawn by two or three horses, according to soil con-
ditions, the ground is rolled with heavy iron rollers, then run over
several times in opposite directions with spike-tooth and spring-
tooth harrows and occasionally with a smoothing, an acme, or a disk
harrow, then rolled again and seeded. It is a good idea to get the
soil sufficiently pulverized for a hoe-drill to do good work, although
it is not necessary to use this kind of a drill. Sometimes farmers
get behind to such an extent that there is not sufficient time for
giving corn land thorough preparation. Fairly good results are
obtained by simply disking and seeding. Such land, however, is
more inclined to run together and harden the following spring.

Most of the wheat crop is put in during the first half of October,
although seeding sometimes begins as early as the middle of Sep-
tember and continue up to about the 1st of November.

Land for corn is plowed to an average depth of about 5 inches,
rolled and prepared about as for wheat, then planted in checks, gen-
crally between April 20 and the middle of May. The heavier soils
could be put in better condition by breaking in the fall, so as to ex-
pose the soil to the aetion of freezes and thaws. Especially is this
beneficial for sod that has been packed by grazing or is in an un-
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favorable structural condition through depletion of its organie
matter. However, sueh fall preparation for corn sometimes con-
fliets with the seeding of wheat and care of the late crops of toma-

toes. Corn is cultivated eomparafively deep the first two or three

times with a “buggy cultivator” or walking cultivator, then shal-
lower with a walking cultivator. This frequent flat cultivation is
sufficient for all needs of the erop. There is a eustom of cultivating
every other middle in going over a field after surface roots begin to
form. The objeet is to avoid retarding growth by leaving one-half the
surfaee roots uninterfered with until those in the eultivated middle
have time to reeuperate. Corn is cither cut and shoeked in the field
or stripped of the lower blades and topped, leaving the ears to be
pulled. The wide coru-shock rows are sometimes seeded to oats in
late winter or early spring. Very little wheat is stacked, thrashing
being done from the shoek.

Tomato land is prepared and the erop cultivated about the same
way as corn. The general plan is to set the plants close enough to
allow them to mat and eompletely shade the land, thus proteeting
the soil and fruit from the hot sun. Fall plowing would be the bet-
ter plan, exeept on the Sassafras sand and loamy sand. Strawber-
ries are cultivated in matted rows. The middles are eultivated
shallow in July .or August, while weeds and grass are removed by
hoecing and by hand.

Whenever possible fall plowing should be practiced for all crops
on all soils, exeept the Sassfras sand and sandy loam, which would
not be particularly benefited except by turning under vegetable mat-
ter. The depth of plowing should vary and should be generally
inereased to 7 to 10 inches, care being taken not to increase the
depth more than an inch or two in one season. When more than
this amount of the under soil is turned to the surface injury is some-
times done succeeding crops, owing to the fact that the lower soil
or subsoil does not have time to weather out and get in good eondi-
tion during winter. This is especially true with the Elkton soils and
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the poorer drained phases of the heavy Sassafras types. There are
instances where suddenly turning up a large quantity of the subsoil
has injured land for years. The depth of plowing should not be
inereased materially in the spring with the intention of growing a
crop that season. Applications of lime immediately following deep
plowing hasten improvement in the exposed subsoil material.

About 40 per cent of the farms of Queen Anne’s County are
operated by owners, the remainder being cultiyated largely by share
tenants. The share tenant pays one-half the fertilizer and seed bill
and receives one-half of the erops. Land is rented for one year.
Landlords generally have a voice as to the acreage that shall be
planted to different erops. Wheat and corn are by agreement more
exelusively planted. Too often the grass area is restricted and the
number of stock kept too limited for the produetion of a reasonable
quantity of manure. A considerable number of rented farms eould
be managed more providently with respect to soil improvement.
This is sometimes neglected, owing to the lack of interest on the
part of the tenant or beeause the landlord is too interested in im-
mediate returns in wheat or eorn. The average size of farms in
1899 was about 153 acres for Queen Anne’s. The price of land has
inereased considerably in reeent years. Aecreage valuation varies
widely aecording to the charaeter of the soil, state of improvements,
and locality. Land ean be bought at low figures on some of the
poorer drained or deep sandy soils not within easy reaeh of shipping
points.

SUMMARY.

With its delighful elimate and well distributed rainfall, its tidal
waters abounding in shellfish and water fowl, its good roads system
and water and rail transportation, Queen Anne’s County offers
many inducements to persons looking for soils adapted to special
lines of farming, general farming, or the two in conjunetion with
stock raising. Butter-making should also be profitable.
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Ifor wheat the heavier Sassafras soils equal and frequently ex-
ceed the production of the fertile “black lands” of the northwestern
wheat States. From 1 to 215 tons of good hay can be produced on
the heavier soils, while large yields of forage crops can be secured
from all the types. There are no hetter tomato and trucking soils
in the eountry than the lighter Sassafras soils.

Named in the order of importance, wheat, corn, tomatoes, and
hay comprise the general farm crops. A number of specialties like
sugar corn and garden peas for canning, and strawherries, aspar-
agus, cantaloupes, peaches, dewherries, and peas are grown for
market. Cowpeas, alsike, crimson clover, and alfalfa are coming
into use for forage and for improving the land.

The rotations commonly practiced are the three and five field
systems, the former being corn, wheat and grass, and the latter
corn, wheat, grass, wheat, and grass. Tomatoes, clover, and cow-
peas can be introduced into the system profitably. It is a frequent
and advisable practice to sow cowpeas or crimson clover in corn at
the last cultivation. Wheat averages nearly one-third more after a
clover-timothy sod and after tomatoes than after corn. It is not
advisable to grow tomatoes after tomatoes.

Large quantitics of commerecial fertilizer are used. The grades
for wheat, corn, and grass average something like 1-9-2 in analysis.

The Sassafras sand is a light, well-drained, and naturally warm
soil especially adapted to truck crops like garden peas, asparagus,
and early Irish potatoes. It is kept in hest condition by turning
under crops of cowpeas and crimson clover and applying barnyard
manure at frequent intervals.

The Sassafras loamy sand is a gently rolling, light loamy sand
well suited to sweet and Irish potatoes, strawberries, asparagus,
dewberries, and sometimes producing fair crops of corn. It also
requires the addition of considerable vegetahle manure.

The Sassafras sandy loam is the most extensive and widely dis-
tributed type of the area, occurring throughout the uplands. Tt
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is an excellent general farming soil and the best tomato soil of the
area. It is also especially suited to strawberries, potatoes, aspar-
agus, peaches, pears, dewberries, and other small fruits. Under
favorable conditions of weather and soil management, wheat yields
from 15 to 30 bushels, corn from 35 to 65 bushels, hay from 1 to 2
tons, and tomatoes from 4 to 12 tons per acre. The type is easily
handled.

The Sassafras loam is the best all-around general farming soil of
the county, producing under favorable conditions 18 to 35 bushels of
wheat, 40 to 75 bushels of corn, 1 to 214 tons of hay, and an average
of about 4 tons of tomatoes per acre. It is the best wheat and corn
soil of the area. Peaches, pears, cantaloupes, and all kinds of forage
crops yield well.

The Sassafras silt loam is an excellent soil. The surface is gener-
ally flat and sometimes requires ditching to remove surface water.
It is the best grass soil and gives excellent yields of wheat and corn
as well. The type is not particularly suited to truck crops, although
tomatoes, cabbage, and some other vegetables do fairly well.

The Sassafras fine sandy loam is confined largely to the lower
flat lands. The larger arcas are found along the water front of
Queen Anne’s county. Where the drainage is good the yields ap-
proximate those of the Sassafras sandy loam. It is, however, prob-
ably a better grass soil than the Sassafras sandy loam,

The Elkton sandy loam is a flat or depressed poorly drained
soil that makes poor yields under present conditions. It needs to
be drained and limed. The total area is not very extensive.

The Elkton silt loam produces good wheat and grass, but poor
average crops of tomatoes and corn. The soil has the same texture
and is derived from the same materials as the Sassafras silt loam,
but poorer drainage has given rise to an unfavorable structure in
the soil and an unhealthy, stagnant condition in the subsoil. The
soil is bencfited by turning under coarse manures and applying
from 40 to 50 bushels of lime per acre to grass sod every three to five
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years. This soil should be used largely for growing grass and for-
age crops in connection with stock raising.

The Portsmouth sandy loam and Portsmouth loam are black,
spongy soils of high organic matter content. When drained they
produce excellent strawberries, dewberries, and corn. Winter crops,
like wheat and grass, are apt to heave during alternate freezes and
thaws. Many areas could be reclaimed by deepening, straighten-
ing, and extending ditches and natural drainage ways.

Mecadow comprises the low, wet strips of land along streams
and the flat, semiswampy bodies around the heads of streams. All
of the latter and many of the strips along water courses could be
reclaimed. Excellent corn can be grown on this type.

* Tidal marsh includes the marginal fringes along the shore line

and larger streams subject to tidal overflow. The material gener-
ally consists of oozy sediments interspersed with roots of coarse
marsh grass. In order to reclaim this type diking would be nececes-
sary to keep out tide water.







THE CLIMATE OF QUEEN ANNE’'S COUNTY

BY
ROSCOE NUNN

INTRODUCTORY.

Queen Anne’s County, like the other counties of the Iastern
Shore, trends southwest-northeast. Its southwestern extremity is
in latitude north 38° 50’ and its northeastern extremity touches
39° 16’; in longitude, west, it extends from 75° 44’ to 76° 24. The
northeastern end of the county is alimost directly east of Baltimore,
while its south-central portions and its western extension (Kent
Island) are centered nearly cast of Annapolis. The county is of
medium area (379.7 square miles) as compared with neighboring
counties. Its topography is rather uniform, the surface clevations
ranging from sea level to not higher than about 100 feet and mostly
under 75 feet. Its shore lines are extensive, with Chester River on
the north and northwest, Chesapeake Bay on the west, and the Wye

River on the south-ecentral border. Kent Island, in Chesapeake Bay,
is an important division of the county.

CrimaTIiC DATA AVAILABLE.

Weather records have been kept at only two stations in Queen
Anne’s County. Both of these stations were near the border lines.
The first station, Queenstown, was opened in March, 189S, and the
other station, Sudlersville, was opened in October, 1898. Queens-
town is near the western shore of the central mainland of the county,
while Sudlersville (the station, to be exact, was about three miles
north of Sudlersville) is in alinost the extreme northeastern part
of the county.

The entire record at Queenstown, April, 1898, to April, 1903,
was made by Dr. William Kennedy Carroll. The Sudlersville record
was kept by Mr. J. S. Barwick, October, 1898, to May, 1906; by Mr.
James . Higman, October, 1906, to January, 1912, and by Mr.
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Henry L. Higman, February, 1912, to Deeember, 1922, The first of
January, 1923, Mr. Henry L. Higman having removed to Millington,
’ about two miles north (butin Kent County), the station was trans-
ferred to that point, where Mr. Higman has continued the observa-

tions.

These two stations are favorably loeated to represeut the elimate

of the mainland of Quen Anne’s County, but the Queenstown records
are for too brief a period to be eomprehensive. The Queenstown ree-
ords represent the marine aspeet of the elimate of the southwestern,
or Bay shore, portions of the eounty, where the influenee of the water
areas of the lower Chester River and Chesapeake Bay, which lie to
the westward and windward, is pereeptible. The Sudlersville ree-
ords represent the inland and more elevated portions of the eounty,
showing the effeets of distanee from water areas and inereased
height above sea level.

The reeords at Queenstown are for only five years and are some-
what broken. They are too short to give satisfaetory means, al-
though valuable as far as they go. The Sudlersville reeord, as has
already been stated, eowmes from the northeastern eorner of the
county. It is therefore deemed well to eonsider in this diseussion
of the elimate of Queen Anne’s County the reeords made at Roek
Hall, near the Kent-Queen Anne’s line, and those of Easton, about
12 miles south of the Queen Anne’s-Talbot line. The reeords at
Ridgely, near the Caroline-Queen Anne’s line, will give good infor-
mation for southeastern Queen Anne’s County when they have been
kept long enough, but at present only four years of these records are
available, the Ridgely station having been established July 1, 1922.

By using these outlying stations, in addition to the stations
within the eounty, we may eome elose to the faets pertaining to the
elimate of Queen Anne’s County in its various parts and as a whole.
Yet, it is regretted that no aetual reeords are available for Kent
Island, whieh is an important part of Queen Anne’s County. Kent
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Island is the largest of the Chesapeake Bay islands and is a rather
unique and favored area. If praetieable, a elimatological station
should be established at a well-chosen point on the island.

CriMmATIC FEATURES.

After eomparing the records at Queenstown, years 1898 to 1903,
with the records at Roek Hall and Easton for the same period, it
appears that the average variation of Queenstown reeords from the
means derived from the combined reeords of Rock Hall and Easton
is slight, and we may let the means of these two stations represent
the Queenstown area and the southwestern third of Queen Anne’s
County. Therefore, in the two-line tables (I to IX) the data given
for Queenstown are derived as above explained. These brief tables
summarize the climatie statistics for Queen Anne’s County. But it
is desirable to exhibit the whole record of monthly and annual
temperatures and preeipitation for at least one station in the
county, and we therefore publish tables X, XTI, and XII, giving the
entire records of mouthly and annual mean temperatures, monthly
and annual precipitation, and dates of last killing frost in spring
and first in autumn, for Sudlersville. From these tables the fluetu-
ations, means, ranges, and extremes of femperature and preeipita-
tion aud of the beginning and ending of the growing seasons, for a
period of 24 years, may be seen.

Graphs of temperatures experieneed at Sudlersville are given in
T'ig. 1. The lines represent the averages of daily maximum tempera-
tures, the mean daily temperatures, and the averages of lowest daily
temperatures. the trend of the seasons is shown by these lines; also
the average daily range of temperature. The eoldest part of the
year is the last of January and the first part of February, on an
average; the warmest days eome about the middle of July. In mid-
winter the daily range of temperature runs, usually, from a mini-
mum of about 25 to a maximum of about 42, while in mid-summer
the usual minimum is around 65 and the usual maximum around S6.
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Fig. 1. Average temperatures throughout the vear at Sudlersville,

‘Figure 2.presents the means and extremes of precipitation by -
months. In January, for example, the least monthly amount ever
reccived was 1.87 inches, the general average for the month is
3.46 inches, and the greatest amount ever received was 5.26 inches.

The tables and graphs, however, do not give certain details that

are essential to a thorough description of the climate. We there-
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fore compile the facts contained in the following paragraphs by
careful examination of the daily records of the several stations in
and adjacent to Queen Anne’s County.

Mar. May . Jun. ag. .+ Dot. Wow. .Dac.

'I'Ih":".'

T T
T :

Fig. 2. Monthly means and extremes of precipitation in Queen
Anne’s County.

TEMPERATURE, FREQUENCY OF CERTAIN EXTREMEs.—The average
number of days in the year with maximum temperature as high as
90° or above is 26; with minimum temperature as low as 32° or be-
low, 97; with minimum as low as 14° or below, 11. Temperatures of
zero, or lower, seldom occur; at Sudlersville, zero or lower was
registered in nine years of the twenty-four years record. On an
average, zero temperatures occur once in three or four years.

Leneta oF GrowinG Season.—The average date of the last kill-
ing frost (freezing temperature) in spring, for Sudlersville, is April
16, and for the Bay shore region of the county, about April 10. In
autumn, the first killing frost comes, on an average, at Sudlersville,
October 24, and on the Bay shore, October 29. This gives an average
growing season of 191 to 202 days. The extremes of killing frost
dates are as follows: Earliest date of last in spring, March 19;
latest date of last in spring, May 12. Earliest date of first in
autumn, October 8; latest date of first in autumn, November 15.

SunsHINE AND CrLoupiNgess.—The average number of days in the
year with clear sky is 114, partly cloudy, 132; cloudy, 119.
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Humipiry.—While the Queen Anne’s County stations were not
equipped for making observations of relative humidity, and no
aetual records are available, it is evident from the records of the
nearest regular Weather Bureau stations, especially Baltimore,
that the average relative humidity for the region is about 70 per
cent. This is slightly lower humidity than prevails on the immedi-
ate Atlantic coast and slightly higher than that of the Piedmont
and Mountain regions of Maryland.

Excessive RaiNnFarn.—Records of daily rainfall show the num-
ber of occurrences of excessive amounts (that is, 2.50 inehes or more
within 24 hours). It appears that falls of 2.50 inches or more in a
day may be expected less than onee a year, on an average. At
Sudtersville such execessive falls occurred 18 times in 24 years. In
eight years of the twenty-four there was no excessive fall, white in
two years of this period there were two occurrences each. Exeessive
rains occur prineipally in the summer months, with thunderstorms;
but some oceur in eonnection with the Atlantic coast storms of
September and Oetober. The greatest amount on reeord for 24
hours is 6.00 inehes. Amounts execeding 4.00 inches in 24 hours
seldom oceur.

TrUNDERSTORMS.—The average number of thunderstorms per
year is 36. They are distributed through the year as follows: March,
1; April, 3; May 4; June, 7; July, 9; August, 7; September, 3; all
other months, 2. Thunderstorms occur nearly three times as often
in portions of Florida and twice as often in southern Georgia,
Alabama, and the middle Gulf region.

PrevaILING Winps.—During the winter and spring the winds
eome mostly from the northwest or southwest. In the summer south
and southwest winds predominate strongly. During the autumn
southwest winds predominate, closely followed by north, northwest,
and south. The least frequent winds are those from easterly quar-
ters, but the easterly winds are particularly notable because they
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are so often attended by cloudiness and preeipitation, and, in sum-
mer, by lowered temperature.

Droucnrs.—The records show that the rainfall is well distrib-
uted through the year. The three months, June-July-August, re-
ceive more than any other three months, as a rule. Disastrous
droughts are almost unknown in this region. Only two or three
times in the last thirty years have very serious droughts occurred
during the crop growing season. Droughts oecur more often in the
autumn, but at that season they eause no great damage.

CoNCLUSIONS.

From the foregoing exhibits of climatie data, and by comparison
with the data for other parts of the United States, it will be seen
that Queen Anne’s County enjoys an unusually equable and well-
rounded elimate. It is free from great extremes of any kind; yet it
is echaraeterized by sueh variations during the year 4s to be mildly
stimulating. It meets all the requirements of a varied agrieulture.
It is excellent for the growing of fruits and vegetables. '
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MEANS AND EXTREMES OF TEMPERATURE AND PRECIPITATION,
TABLE I.
MEAN TEMPFERATURE.

il | i
Stations g ] 28 5| % 20 S8 el Rl B a3 z o
A = < 3 s
Sleg|ls|<[=2|3|8|cx|&|S|lz]als<
Queenstown........ 33.8 |33.7 |44.4 | 532 | 62.9 | 72.0 | 76.6 | T4.6 | 68.8 | 568.2 | 46.0 | 36.6 | 55.1
Sudlersville......... 33.7 [ 33.1 [ 44.1 | 53.5 [ 63.6 | 71.0 | 76.2 | 73.9 | 68.3 | 57.6 | 47.2 | 35.5 | 54.8
TABLE II.

MEAN MAXIMUM TEMPERATURE.

Queenstown........ 422 [ 42.2 | 54.1 | 63.5 | 73.4 | 81.9 | 86.0 | 84.0 | 78.6 | 68.4 | 55.2 | 44.8 | 64.5
Sudlersville......... 422 [ 42.0 | 54.4 | 64.6 | 75.4 | 82.2 | 87.1 | 84.4 | 79.3 | 68.7 | 55.4 | 43.9 | 65.0
TABLE III
MEAN MINIMUM TEMPERATURE.

Queenstown........ 25.2 | 25.2 | 34.7 | 42.7 | 62.6 | 62.0 | 66.9 | 65.3 | 59.0 | 48.1 | 37.2 | 28.8 | 45.6
Sudlersville......... 25.2 | 24.1 | 33.8 | 424 | 51.8 | 59.7 | 65.4 | 63.2 | 57.0 | 46.6 | 85.6 | 27.1 | 44.4
TABLE IV.

HIGHEST TEMPERATURE.

Queenstown .. 71 71 89 93 96 | 100 | 101 | 101 | 96 89 78 70 | 101
Sudlersville.. . T4 72 90 94 97 | 102 | 105 | 103 | 95 89 8 70 | 105
TABLE V.

LOWEST TEMPERATURE.

Queenstown........ —8 -—13 8 15 33 44 49 48 37 27 16 -1 |~13
Sudlersville. ....... —10 | —12 2 23 32 42 49 47 34 26 16 —4 |-12
TABLE VI
AVERAGE PRECIPITATION, INCHES.

Queenstown........ 3.09 | 8.17 [ 3.55 | 3.30 | 3.32 | 3.65 | 4.58 | 4.36 | 3.46 | 2.64 | 2.7| 3.04 40.88
Sudlersville........ 3.46 | 3.29 | 4.00 | 3.56 | 3.16 | 3.90 | 4.75 | 4.58 | 3.51 | 2.97 | 2.5{ 3.90 43.67
TABLE VII.

AVERAGE NUMBER OF DAYS WITH PRECIPITATION (.01 INCH OR MORE).
Queenstown......... 9 8 10 9 10 9 10 9 7 6 8 94
Sudlersville......... 10 8 11 9 10 9 10 10 7 7 8 9 108
TABLE VIII.

GREATEST 24-HOUR RAINFALL, INCHES.

Queenstown........ 2.40 | 3.06 | 2.65 | 2.40 | 2.53 | 6.00 | 3.76 | 5.02 | 4.62 } 5.13 | 2.67 | 2.04 | 6.00
Sudlersville. . ...... 1.90 | 2.50 | 2.92 | 2.65 | 2.30 | 2.66 | 5.45 | 4.16 | 4.06 | 3.50 | 2.32 | 2.00 | 5.45
TABLE IX.

AVERAGE SNOWFALL, INCHES.

Queenstown........ 56 { 7.0 | 2.6 | 0.8 0.2 { 0.3 | 24 [18.9

Sudlersville. ....... 6.9 | 6.5 | 3.6 1.0 0.1 | 04 5.3 |23.8
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TABLE X,
SUDLERSVILLE
MEAN TEMPERATURE.
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1922°

April 28
April 10
April 11
April 4
April 4
April 5
April 20
April 19
April 8
April 20
April 20
April 12
April 14
April 18
April 9
May 12
April 14
April 5
April 11
April 15
April 7
April 25

April 29

Latest date temperature 32°
or lower in spring

TABLE XII
SUDLERSVILLE
FrosT.

Average

April 16

or lower in autumn

Earliest date temperature 32°

Interval in days

October 28 183
October 22 195
November 6 209
October 26 205
October 30 209
November 7 216
October 8 171
November 2 | 197
October 12 192
Qctober 15 178
October 13 176
October 17 188
October 30 199
October 29 194
October 17 191
Qctober 22 163
October 28 197
November 6 215
October 11 183
October 7 176
Qctober 23 199
November 7 196
November 13 191
October 14 185
October 19 173
October 24 191




THE HYDROGRAPHY OF
QUEEN ANNE'S COUNTY

BY
B. D. WOOD

Chesapeake Bay with Wye and Chester rivers form all of the
eastern and part of the northern and western boundaries of the
county, and both streams are in the influence of tide which ranges
about 2 feet.

With the exception of limited areas, the elevation of the county
does not exceed 50 feet. Therefore the slope of the various streams
is small and many are in the influence of tide water nearly to their
source. Many of the streams rise in large swamp areas.

No measurements have been made of the flow of the various
streams within the limits of the county, but judging from their size,
as shown on the map, and the mean annual rainfall, which is 45
inches at Sudlersville and 44 inches at Chestertown, the total flow
must be small. Therefore the power possibilities are limited.

The following is a gazetteer of the streams of the county, not
including the tidal estuaries. This gives a brief description of each
stream as taken from the general county map published by the
Maryland Geological Survey in cooperation with the United States
Geological Survey.

ApLer Brancm.'—Rises in the central part of Centreville town-
ship, at altitude about 50 feet above sea level; flows westward into
Corsiea River (tributary to Chester River, which discharges to
Chesapeake Bay) at Green Point; about 2 miles long.

ANDOVER BrRaNcH.—Rises in a marshy area near Carsons Corners
in the eastern part of the county at altitude somewhat less than 70

* Except where otherwise stated the only authority for the descriptions
given is the county map. The gazetter does not include the so-called creeks
and rivers which are merely tidal estuaries.
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feet above sea level; flows somewhat east of north about 5 miles,
then, in general, northwestward 6 miles to its junction with Chester
River, which discharges into Chesapeake Bay; marshy throughout
much of its course; prineipal tributary, Sewell Branch.

Brockston BraNcH.—Rises in the western part of Ruthsburg
township, at altitude about 70 feet above sea level; flows southeast-
ward into Geary Mill Pond on Mason Branch (tributary through
Tuckahoe Creek to Choptank River, which discharges to Chesapeake
Bay).

Browns BrancH.—Formed in the northeastern part of Church
Hill township by the union of two small intermittent streams,
which rise at altitude about 80 fect above sea level; flows south of
west into Southeast Creek, which discharges through Chester River
to Chesapeake Bay; length to head of the southern branch, about 5
miles.

CuesTER RIVER—I'ormed on the boundary between Kent and
Queen Anne’s counties, by the junction of Andover and Mill
branches; flows in general southwestward into Chesapeake Bay;
altitude at the junction of the upper tributaries about 15 feet; tidal
throughout most of its course; principal tributaries in Queen Anne’s
county, Andover, Unicorn, Red Lion, and Foreman branches, and
Southeast Creek.

Corsica River.—Rises in the western part of Ruthsburg town-
ship, at altitude about 70 feet above sea level; flows northwestward
into Chester River, which discharges to Chesapeake Bay; below
Centerville Landing this river is a tidal estuary.

ForemaN BraNcu.—Rises in the southern part of Crumpton
township, at altitude about 80 feet above sea level; flows in general,
northwestward to its junction with Chester River, which discharges
to Chesapeake Bay; length, about 5 miles; marshy in lower course.

GeRMAN BraxcH.—Formed in the northwestern part of Ruths-
burg township by a number of branching tributaries ; the head-water
stream draining the largest arca rises in the southeastern part of
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Church Hill township at altitude about 70 feet above sea level and
flows southwestward 4 miles; the creek thén flows east of south 4-15
miles to its junetion with Mason Branch (tributary through Tucka-
hoe Creeck to Choptank River, which diseharges to Chesapeake Bay) ;
lower course, marshy.

GrANNY FiINLEY Brancm.—Rises in the southwestern part of
Church Hill township in a marshy area, at altitude about 60 feet
above sea level; flows northwestward about 6 miles to its junction
with Island Creek (tributary through Southeast Creek to Chester
River, whieh diseharges to Chesapeake Bay).

HamBrLETON CREEK.—Rises in the southwestern part of Crumpton
township, at altitude about 70 feet above sea level; flows westward
into Chester River, which discharges into Chesapeake Bay; length,
about 4 miles; fall in the mile and a half at head, in which part of
its course it is intermittent, GO feet.

IsLanp CreEEk.—Rises in the eastern part of Centerville town-
ship at altitude about 45 feet above sea level; flows northwestward
4 miles, then northeastward 3-15 miles into Southeast Creck (tribu-
tary to Chester River, whieh discharges to Chesapeake Bay) ; prinei-
pal tributary, Granny Finley Branch; tidal at mouth.

Mason Brancr.—Forms part of the boundary between Queen
Anne’s and Caroline eounties; gathers the waters of a number of
intermittent streams in Ruthsburg township and flows in general
southwestward and unites with German Braneh to form Tuekahoe
Creek (tributary to Choptank River, whieh diseharges to Chesa-
peake Bay); only three tributaries in Queen Anne’s County are
named on the map, German Branch, Blockston Branch, and Norwich
Creck ; marshy through much of its course; it reeeives also the water
of Beaverdam and Long Marsh ditches.

NorwicH Creek.—Rises in the southeastern part of Centerville

township, at altitude 70 feet above sea level; flows southeastward
5-1% miles; diseharges into Mason Branch (tributary through Tucka-
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hoe Creek to Choptank River, which discharges to Chesapeake Bay)
in Talbot County, about half a mile southwest of Hillsboro.

Pearn Braxcu.—Rises in Crumpton township at altitude about
80 feet above sea level; flows northward 2-1%5 miles into Chester
River, which diseharges to Chesapeake Bay.

Reep Creex.—Rises in the southwestern part of Centerville
township at altitude about 45 feet above sea level; flows northwest-
ward into Chester River, which diseharges into Chesapeake Bay;
about 4 miles long; the lower 2-15 miles is a tidal estuary.

Rep Lion Braxcir—Formed near Dudley Corners by the union
of the two branehes, one rising in the marshy area east of Barelay
and flowing northwestward, and the other rising about a mile north-
cast of Tilghman and flowing to the east of north; below Dudley
Corners the strecam flows somewhat west of north to Crumpton
where it enters Chester River, which diseharges to Chesapeake Bay;
dammed about half a mile below the upper forks and again 1-15
miles farther down stream; the upper dam forms a pond, half a mile
long; the lower dam, a mueh smaller pond.

SewrLL Brancu—Rises in a marshy area in the western part of
Kent County ; flows westward along boundary between Queen Anne’s
and Kent Counties to its junetion with Andover Braneh (tributary
to Chester River, which diseharges into Chesapeake Bay) ; length,
in Queen Anne’s County, about 2 miles; marshy.

Sourueast Crepk.—Rises in the southeastern part of Chureh
Hill township, at altitude about 80 feet above sea level; flows north-
westward and westward to its junction with Chester River, which
diseharges to Chesapeake Bay; length, about 9 miles; lower part of
course, a tidal estuary; principal tributaries, Browns Branch,
Island Creek, and an unnamed stream which rises near Tilghman
and enters the creek above the pond at Chureh Hill.

Tuckauor Creek.—Formed in Queen Anne’s County by Mason
and German branches, which unite at altitude 20 feet above sea
level, about 2 miles above Geary Millpond; flows in general south-
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ward into Choptank River, which diseharges into Chesapeake Bay;
marshy; forms boundary between Talbot and Caroline eoynties.
County maps, Queen Anne’s and Talbot eounties; Barelay and
Denton sheets, U. 8. G. S.

UnicorNy BrancH.—Iormed by several tributaries whieh rise in
marshy areas in the eastern part of the county at altitude about 70
feet above sea level; flows northwestward to its junction with
Chester River, whieh diseharges to Cliesapeake Bay; length, about
10 miles; marshy throughout the upper 7 miles; 2-15 miles above its
mouth, at altitude 31 feet above sea level, flows through a small
pond formed by a dam, and a dam about a mile above its mouth
baeks water up about three-fourths mile forming another lake.

WyeE River.—Rises in the southern part of Centerville town-
ship, at altitude about 55 feet above sea level; flows southwest-
ward through Wye River to Ilastern Bay, the braneh of Chesapeake
Bay lying between Kent Island and the main land; forms the
boundary between Queen Anne and Talbot counties; below Wye
Mills the river is a tidal éstuax’y; a dam at Wye Mills baeks the
water up about three-fourths mile.






THE MAGNETIC DECLINATION IN
QUEEN ANNE'S COUNTY

BY
LOUIS A. BAUER

INTRODUCTORY.

Values of the magnetic declination of the ncedle, or of the “vari-
ation of the compass,” as observed by the Maryland Geological
Survey and the United States Coast and Geodetie Survey at various
points within the county are given in Table I.

For a general description of the methods and instruments used,
reference must be made to the “First Report upon Magnetic Work
in Maryland” (Md. Geol. Survey, vol. I, pt. v, 1897). In the Sccond
Report (Md. Geol. Survey, vol. V, pt. i, 1905) the various values
collected are reduced to January 1, 1900; they are now given also
for January 1, 1910 and 1925. The First Report gives likewise an
account of the phenomena of the compass needle and diseusses fully
the difficulties eneountered by the surveyor on account of the many
fluctuations to which the eompass needle is subjeet. To these re-
ports the reader is referred for any additional details.

TABLE I.
MAGNETIC DECLINATIONS IN QUEEN ANNE’S COUNTY.

Magnetic Declinations (West)

Latitude | Longitude | Date

Stations North West of when Reduced to Observer
Greenwich jobserved| Value
observed |

1900.0 1910.0 | 1925.0

o ’ o ’ o ’ o ’ o ’ o ’
Kent Island, South base..| 38 53.9 | 76 22.0 | 1897.56 |5 214 [5 20|66 11|7 10]L. A. Bauer
Centerville, Academy..,.| 39 02.5 | 76 03.7 | 1897.1 6 524 |6 Ol |6 43 |7 46| L. A. Bauer

Centerville, ES E |

monument............| 39 04.0 | 76 04.0 | 18974 |5 539 |6 026 44 !7 47| L.A.Bauer

Explanation: The date of observation is given in years and tenths; January 1,
1900 would accordingly be expressed by 1900.0 and similarly with regard to subsequent
dates. See also Table II. g

MERIDIAN LINE.
In complianee with instructions from the County Commission-

ers, February 26, 1897, L. A. Bauer of the Maryland Geological
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Survey established a true surveyor’s line on May 27, 1897, at the
countyseat, Centerville. On aeeount of the lay of the Court House
grounds and owing to surrounding eonditions, it was necessary to
plant the marking stones on a true west-northwest and east-south-
east line. By allowing for the angle of 22°14 a true meridian line
can then be readily obtained. Approved astronomical methods and
instruments were employed and the line as established is eorreet
within one minute.

The monuments * marking the end of the line are granite posts,
6x6 inehes square and 4 feet long. They were imbedded in several
courses of concrete and were allowed to project out of the ground
about 5 inches. They were set so that the letters on them (N M on
the E. 8. E. stone and 8 M on the W. N. W. one) would show ap-
proximately the true meridian. In the top of each is leaded and
countersunk a one-inch brass bolt 3 inches long, and the line pass-
ing through the center of the crosses cut on the brass bolts is the
true east-southeast and west-northwest line. The year 1897 appears
on each stone.

The east-southeast monument is 85 feet from the southwest cor-
ner of the Court House and 109 feet from the southeast corner. The
west-northwest monument, at the suggestion of ‘the Clerk of the
Board of County Commissioners, was placed 336.5 feet from the east-
southeast one, near the church. Owing to its exposed position it
was recommended that it be protected by placing over it a strong
wooden box or cap. TFor further information see Table I. An offieial
report was supplied for the Court House files for reference as may
be necessary.

DESCRIPTIONS OF STATIONS.

KEeNT IsLanp, Souts Base, 1897.—Near the so-called South Base
station of 1845. The 1897 station is in the field west of old dwelling

* Under date of March 17, 1925, S. Chester Coursey, County surveyor,
Centerville, informed the United States Coast and Geodetic Survey that the

monuments could not now be found, as they had been covered up when grad-
ing was being done.
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house on the old Price farm. The farm is now owned by the Na-
tional Bank of Ceuterville, and the tenant in 1897 was Mr. Palmer.
The preeise point is 100 paces southwest of the present entrance to
the dwelling house, 39 paces from southwest eorner of garden fenee,
and 45 paces north of row of three pear trees. The site of the monu-
ment marking the South Base station in 1845 is now about one half
or three-fourths mile in the Clhesapeake Bay.

[The granite pillar marking the South Base geodetic station
when it was on the point of being washed away was removed
by Mr. Alfred Price and put in his front yard and used as a car-
riage step. In 1897 I found it still there, the inseription on one
side being “U. 8. Survey of the Coast,” on the other side “1844”
is given. The copper plug in the top had been removed by some
one and the top of the stone mutilated, a corner being broken
off. T also found a large slate stone with a copper bolt in
the eorner which was being used as a kitchen step. Likewise
as a step to the front entrance (porch) was a small, smooth,
granite stone about 10-12 inehes square at the base and the top
tapering to a point. The apex of the stone was about 10 inches.
Mr. Norman, 65 years of age, told me that he sat on the 8. B.
stone in 1860 waiting for the “Great Eastern” to eome up the
Bay. The stone was then about 25 yards from the water. L. A.
B., July 19, 1897.]

CENTERVILLE, 1896 AND ’97.—In the grounds of the Centerville
Aecademy for boys, about one-cighth of a mile east of Court House,
62 feet south of south eoruner of Aeademy, and 44 feet west of young
Syeamore tree. Soil, sand and clay.

Ce~TERVILLE, E 8§ E MoNuMmENT,* 1897.—The observations were
made over the east-southeast monument marking the true surveyor’s
line running from west-northwest to east-southeast. This place ow-
ing to its unfavorable location is subjeet to artifieial local disturbing
influences though at the time (1897) the magnetic deelination was
about the same as at the Aeademy station. (See Table 1).

* See footnote, p. 156.
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TABLE 11,
SHOWING THE CHANGE IN THE MAGNETIC DBECLINATION
AT CENTERVILLE FROM 1700 TO 1925.

The following table is reproduced from page 482 of the First Report cited without
change except that it is extended to 1925 with the aid of the data supplied by the
United States Coast and Geodetic Survey.

Year Needle Year Needie Year Needle Year Needie Year Needie
(Jan. 1) | Pointed || (Jan. 1) | Pointed | (Jan. 1) | Pointed (Jan. 1) | Pointed [/ (Jan. 1) | Pointed
[ ’ [-3 ’ -3 ’ -] ’ o ’ (-] ’
1700 613 W 1750 32 W 1800 116 W 1850 2 566 W 1900 601 W
05 6 02 55 3 02 05 116 55 3 14 05 619
10 5 51 60 2 44 10 117 60 3 34 10 6 43
15 5 87 <65 2 28 15 121 65 3 53 15 7 03
20 5 20 70 2 10 20 128 70 4 14 20 7 24
25 5 02 75 1 54 25 1 38 75 4 34 25 746 W
30 4 42 80 1 42 30 1 50 80 4 54
35 4 23 85 1 32 35 2 04 85 5 12
40 | 4 08 90 |1 24 40. | 2 22 90 | 5 30
45 343 W 95 120W 45 238 W 95 5 48

The declination is west over the county and at present is increas-
.ing at the average annual rate of 4 minutes.

With the aid of the figures in Table II the surveyor can readily
ascertain the amount of change of the needle between any two dates.
For practical purposes, it will suffice to regard the change thus
derived as the same over the county. 1t should be emphasized, how-
ever, that when applying the quantities thus found in the re-run-
ning of old lines, the surveyor should not forget that the table
cannot attempt to give the correction to be allowed on account of
the error of the compass used in the original survey.

To reduce an observation of the magnetic declination to the mean
value for the day of 24 hours, apply the quantities given in the table
below with the sign as affixed :

1
=]

1 2 3 4 5 6
Month A,?\/[, 7 8 9 10 11 Zg P.M

' , ’ ’ ' ’ B ’ ' ’ ’ . ’
January............ 1—=0.1140.2/+1.0] +2.1{ +2.4/+1.2] —1.1| —2.5| —2.6| —2.1| —1.3[ —0.2| 0.2
February........... .|+0.6/4-0.7| +1.5{+1.9| +1.4/ —0.1{ —1.5| —2.1| —2.5( —2.0{ —1.2| —0.8] —0.4
March.,............... +1.214-2.014-3.0{ 4-2.8/ 4-1.6| —0.6{ —2.5| —3.4{ —3.7| —3.3| —2.3| —1.2| —0.5
April. . oL +2.5|+3.1(+8.4| 4-2.6| 4-0.8( —2.1| —4.0| —4.1| —4.2| —3.6| —2.3| —1.2| ~0.2
179000006 a dBBe8 < o o o +3.0(+3.8|4-3.9| +2.6(+0.1{ —2.4| —4.0| —5.0| —4.5| —3.6| —2.3| —0.9| 4-0.1
June................... +-2.9(+4.4|+4.4|+8.3+1.1( —2.0| —3.6| —4.5| —4.5| —3.8| —2.6| —1.2| —0.2
July.............. .| +3.1|4+4.6/|+4.9| +3.9| +1.8| —1.2| —3.4| —4.4| —4.7{ —4.2| —2.8| —1.3| —0.3
August............. ...|+2.9/4-4.9|+5.4| 43.7| 4-0.4| —2.8| —4.7| —5.1| —4.9] —8.7| —1.9| —0.6]4-0.3
September.............. +1.8|4-2.8|4-3.4| 4+2.5| 40.3| ~2.7| —4.4| —4.6| —4.2| —4.0 —1.4| —0.3| —0.1
October. ... +0.5/41.6/4-3.1| +2.8|+1.4| —1.0| —2.7| —3.3| —3.4| —2.4| —1.3| —0.4| 0.4
November +0.5/+1.2| 1.7/ +1.8| +1.1| —0.5| —2.0| —2.7| —2.6| —1.8| —1.0| —0.2| +0.2
December +0.2(+0.3|+0.8| +-1.8(+1.8| 0.0|—1.6|—2.4| —2.3| —1.8(~1.1| —0.8| 4-0.1
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ANGLE.

The angle between the true west-northwest and east-southeast
line and the nearest edge of window sill of last window on first floor
of church was, at the east-southeast stone, 3° 13’, hence true bearing
of window sill was 70° 43’ west of north.* (See official report.)

The latitude of the Court House may be taken to be 39° 04’ and
the longitude 76° 04’ W. of Greenwich or 56’ east of Washington. To
obtain the true local mean time, or solar time, subtract from
Eastern or Standard time, 4 minutes and 16 seconds.

* See footnote, p. 156.







THE FORESTS OF QUEEN ANNE’S COUNTY

BY .
F. W. BESLEY

INTRODUCTORY.

Queen Anne’s County is a highly developed agricultural region
in which the forests occupy a relatively small percentage of the land
area. The elevation varies from 10 fect along the tidal rivers to
nearly 100 feet in the cast central part of the county, giving a gentle
rolling topography, with a variety in soil conditions and conse-

quently of the forest growth.

A detailed forest survey of the County, made in 1909, showed
that 26 per cent of the total land area is wooded. There has been
very little change in the wooded area since this report was made,
and it is believed that on the whole the clearing away of forest for
field crops in certain sections has been more than offset in other
sections by the reversion to forest of lands once cleared, but no
longer used for cultivated crops.

The lands of the county are classified, as follows:
Acres Per cent
Improved land in farms 163,915 70
Wooded area 25
Waste land 4
Salt marsh 1

233,600

The county is well provided with good highways, railroads and
important waterways, bringing all the timbered areas within easy
reach of good markets. Most of the timber is consumed locally, the
demand far excceding the supply, reflected in increasing prices, so
that timber growing is certain to become an important use of the
land. Practically, all of the woodland is held by farmers, but un-
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fortunately, it is not managed with the same skill employed in the
production of field crops. Conditions, however, are rapidly improv-
ing, and under a more intensive system of management that is cer-
tain to obtain in the near future, timber crops will be given much

niore mportant eonsideration.

DistriBUTI0N OF THE FoORESTS.

Queen Anne’s County marks the southern extension of the pure
hardwood forest whieh is characteristie of central Maryland. With
the exception of Kent Island, on which pine predominates, the
forests are almost entirely hardwood. Of the original forest, very
little is left—Iless than one per eent—and this eonsists of a few
tracts of eonsiderable size that have been preserved largely through
sentimental reasons. Practically all of them have been cut over,—
some of them as many as four times in the last fifty years. The
forest areas are rather uniformly distributed over the county. The
Queenstown District has the smallest percentage of forest land—
nineteen per eent, while the Dixon Distriet in the northeastern part
contains the highest percentage of forest—thirty-four per eent.
There are a few swampy areas, the only ones of any exteut occurring
in the northeastern part of the county, where the prevailing swap
hardwoods,—red maple, red gum, black gum, and other species in
smaller proportion, are found. The prineipal timber trees of the
county are white oak, black oak, Spanish oak, pin oak, red oak, red
maple, red gum, blaek gum, and hiekory. The white, red, and black
oaks, and hiekory are found on the better drained soils and furnish
the greater bulk of the timber growth. Originally there was a small
quantity of chestnut in the northern part of the eounty, reaching
here, praetieally, its southern limit of distribution on the Eastern
Shore Peninsula. In recent years, however, the ehestnut blight has
practically eliminated the chestnut from the eounty.
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WOODED AREA, STAND AND VALUE OF SAW TIMBER BY ELECTION DISTRICTS.

Eg:ﬁ; é;e,:t Stand of Saw Timber in

Area Wooded thousand Board Feet (Siesbage Vol

District | _

No. Hardwood | Pine Total |Hardwood | Pine I
Acres M Bd. Ft. | M Bd. | M Bd. $9.00 $10.00 Total
Ft. Ft. per M. per M.
46,750 16,337 « $147,082 |...... .. |$147,032
| 83,200 8,261 131 74,350
47,200 16,130 874 145,170
11,100 572 6,397 5,148
35,150 8,050 5,709 72,450
36,700 12,318 3 110,862
| 23,560 3,891 1,427 35,018

3
142,70

The |
County |233,600 58,773 65,559 | 14,541 $590,030 |$145,410 | $735,440

It will be noted that the estimated stand of saw timber is some-
thing over 80,000,000 feet, board measure, of which hardwoods con-
stitute about 82 per eent, and pine 18 per eent. The value of the
standing timber is estimated at $735,440. This is a net value, rep-
resenting what the trees of saw timber size are worth, as they
stand in the forest, and is only a small part of the total value of
all the woodlands. These forests are made np in a large part of
areas upon which there is no timber of sufficient size, or enough of
it per aere, to justify logging operations, but eomprising valuable
Young growth, mueh of which in a few years will attain merehant-
able size. The speeies of trees represented in the county are for the
most part of high eommereial value, and under a proper system of
forest management, the forests can be made very productive.

NATIVE TREE SPECIES.

CONIFERS.
Scientific Namc Common Namc
Juniperus virginiana L Red Cedar
Pinus echinata Mill Short Leaf Pine
Pinus rigide Mill Pitch Pine
Pinus taeda L Loblolly Pine
Spruce Pine

Acer ncgundo L Ash-Leaved Maple
Accr rubrum L Red Maple
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Acer saccharinum L 3 Silver Maple
Ailanthus altissima Swing Aflanthus
Alnus maritime Nutt Swamp Alder
Amelanchier canadensis Med Service

Aralia spinose L..... Hercules Club
Asimina trilobe Dunal

Betula nigra L.......

Cqrpinus caroliniana Walt Blue Beech
Castanea dentate Borkh Chestnut
Celtis cocidentalis L Hackberry
Cercis canadensis L Red Bud
Cornus florida L Dogwood
Cratacgus coccinea Sargent Scarlet Thorn
Diospyros virginiana L. Persimmon
Fagus grandifolic Ehrh

Frazinus americana L

Fraxinus pennsylvanica Marsh

Gleditsia triscanthos L.... Honey Locust
Hamamelis virginiana L. Witch Hazel
Hicoria alba L White Hickory
Hicoria glabra Mill Pignut Hickory
HHicoria minima Britt Bitternut Hickory
Ilex opaca Ait

Juglans cincrea L

Juglans nigra L

Liquidambar styracifiue L

Liriodendron tulipifera L Tulip Poplar
Magnolia virginiana L Sweet Bay
Morus rubra L Red Mulberry
Myrica cerifera L Wax Myrtle
Nyssa sylvatica Marsh Sour Gum
Paulownia tomentosa Stend Empress Tree
Platanus occidentalis. L Sycamore
Populus alba L. Silver Poplar
Prunus americang Marsh Wild Plum
Prunus pennsylvanica L Fire Cherry
Prunus serotina Ehrh Wild Black Cherry
Prunus virginiana L Choke Cherry
Quercus alba L. White Oak
Quercus coccinea Muench Scarlet Oak
Quercus lyrata Walt. Overcup Oak
Quercus marilandica Muench.. Black Jack Oak
Quercus michauzii Nutt Basket Oak
Quercus stellata Wang Post Oak
Quercus nigra L Water Oak
Quercus palustris Muench Pin Oak
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VIEW OF TYMUAL SECIND GROWTIH YNMOITRa OULTIVATED Pl

3 MILES SOV OF CENTIENY L)

Fi6. 2.—VIEW SHOWING SECOND GROWTII WIHTE AND RED OAK., SWEET GUM AXND
LOBLOLLY PINE, 3 MILES NORTH OF QUEENSTOWN.
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Quercus phellos L Willow Oak
Qucrcus bicolor Willd Swamp White Oak
Quercus Chestnut Oak
Quercus Northern Red Oak
Quercus Southern Red Oak
Quercus Black Oak

Rhus typhina L Stag Horn Sumac
Robinia pseudacacia L Black Locust
Salix alba var. vitelina L White Willow
Saliz discolor Muehl Pussy Willow
Saliz nigra Marsh Black Willow
Sambucus canadensis L

Sassafras sassafras Karst Sassafras

Toxylon pomiferum Rafn Osage Orange
Ulmus americana L White Elm

Ulmus fulva Michx Slippery Elm

IntrorTANT FOREST PRODUCTS.

LumBerR.—There are fourteen saw-mills operating in different
parts of the county, converting timber of saw size into lumber and
railroad ties. These mills are mostly of the small portable type,
moving from place to place wherever standing timber can be ob-
tained. There has been a marked decrease in lumber production in
the past five years, due to shortage of timber of sawing size. The
most reliable estimates indicate that the annual cut is less than
3,000,000 feet board measure, of which 80 per cent is hardwood.
The principal hardwood species are oaks, gum, maples, and hickory,

while the softwood species are almost exclusively loblolly pine, and

to a less extent spruce pine.

RaiLroap Ties.—The fifty-four miles of railroad in the county
draw largely from the local timber supply for its tie material, using
oak almost exclusively. All but a small percentage are sawed ties,
—the relatively small number of hewed ties are gotten out by farm-
ers and small timber operators.

Purpwoop.—There is an increasing quantity of pulpwood cut
due to the greater demand and higher prices paid as compared with
other forest products, but there is a relatively small quantity of
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timber suitable for the purpose. Red gum and pine are about the
only species in the county suitable for pulpwood.

Pivinc.—Is gotten out in considerable quantity at times when
there is a local demand. Some is shipped out to distant points.
Long straight stems of oak and pine are used almost exclusively for
the purpose.

Mine Prors.—Pine props are occasionally cut and shipped out
of the county, but because of a lack of suitable material and uncer-
tain demand at the coal mines, this product has been of little
importance in recent years.

Pores.—When chestnut was abundant in the northern part of
the county, prior to the advent of the chestuut blight, the produc-
tion of telephone, telegraph, and electric light poles was an impor-
tant local use of the forests. Now with the chestnut practically
extinct, poles even for local lines are brought in almost entirely
from distant points, since there is no other species that is a satis-
factory substitute for chestuut.

Corpwoop.—It is estimated that the annual consumption of fuel-
wood is about a cord per capita in sections of the Eastern Shore
similar to Queen Anne’s County. This would require 16,000 cords
of wood annually, for the county, which is believed to be a con-
servative estimate of the amount so used. 1t is, therefore, the
largest use of the forest measured by volume, but of less value than
the other products combined.

DESTRUCTIVE AGENCIES.

The forests of the county have suftfered seriously from ditferent
destructive agencies which account in a large measure for their poor
condition at the preseut time. These are chiefly forest fires, destrue-
tive cutting methods, grazing, and the chestnut blight.

FPOREST FIRES.

Since the woodlands for the most part are split up into relatively
sniall areas, individual fires are not so destructive as is the case in
the niountain section of the state, where large areas are exposed to




MARYLAND GEOLOGICAL SURVEY 167

danger by a single fire. Then, too, since the forest lands are a part
of the farm acreage, a fire cannot get under very much headway,
before it is discovered by somcone. The chances of bringing it un-
der control with a minimum damage is thereby greatly increased.
But even small fires often do a large amount of damage. The effects
of fire are: (a) the burning of the leaves and litter on the ground
which are needed to conserve the moisture, to protect the seed, and
to fertilize the soil; (b) the destruction of the seed, and young seed-
ings that have already started, and which are so essential for the
renewal of the forests; (c¢) the burning of the camnbium, or living
wood, of young trees, on the side most exposed to fire, causing the
bark to pcel off, thus exposing the wood to decay. The tree becomes
stunted, decay enters the wood and gradually works its tvay up into
the trunk, rendering the tree practically worthless; (d) a severe
fire in the spring often kills all the trees, entailing a total loss of
growing stock; (e) the protective cover for game is consumed and
frequently much wild life is destroyed. A single fire may destroy
the growth of twenty years, and in addition bring about such condi-
tions as will make a satisfactory renewal of the forest impossible
for many years to come. Practically all fires are the result of care-
lessness and are, therefore, preventable if everybody who goes into
the woods is careful with fire.

The chief causes of fires are brush burning, hunters, and the
railroads. There are fifty-four miles of railroad in the county, ex-
posing a considerable frontage of forest land. 'The Railroad Safety-
Strip law, enacted by the Legislature of 1924, requires the railroads
to clear, annually, a strip of 100 feet fromn their tracks of inflamn-
mable material, dead trees, brush, and leaves. This has been found
an cffective means of preventing railroad fires. Unfortunately, the
Senator from Qucen Anne’s County insisted on his county being
exempt from the operation of this safety-strip law, hence it is de-
prived of its benefits and railroad fires mnust continue to be a serious

menace.
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GRAZING,

The dairy interests of Queen Anne’s County are important, and
a large number of cattle are pastured. Frequently, the farm wood-
lands are included in the pasture and are subject to severe grazing.
Where this is the praectice and is followed successively for a number -
of years, the woodlands suffer serious damage. The injury is caused
by the cattle browsing on the young seedlings that have started in
openings and which are needed for the perpetuation of the forests.
The soil is packed by the tamping of the cattle, so that it becomes
hard and dry, often destroying the seed bed necessary for develop-
ing young trees, making it impossible to secure a satisfactory re-
production of the forests to take the place of the trees that are taken
out from time to time. This leads, eventually, to an open, under-
stocked forest, incapable of producing a full timber crop. Wood-
land is poor pasture at best and grazing causes irreparable damage.
If pasturing is permitted at all, it should be only when the young

trees have grown to a height when the tops are beyond the reach of
cattle.

CI1ESTNUT BLIGHT.

Chestnut blight is a fungus disease, which became established
in the county in 1910. It attacks only the chestnut, but is the most
destructive tree disease that has ever occurred in the State. Chest-
nut never was an abundant tree in the county, but there were some
very good stands in the northern section. These, however, have
been completely destroyed and there seems no hope of the reestab-
lishment of chestnut in Queen Anne’s County. The disease has
swept over the entire state, and it seems to be only a question of a
few years when, the chestnut will be practically eliminated, even in
the western mountain forests of Garrett County, which is the only
remaining section of the state where the chestnut has not been
almost completely destroyed. Even there, the disease is firmly es-
tablished, and it is only a matter of a few years before chestnut in
Maryland will become practically extinct.
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ReBUiLDING THE FORESTS.

The misuse of the forests for the last hundred years has brought
about a steady decrease of their productive capacity. In the past,
when timber had little value, only the best trees of the best species
were cut. With repeated cutting of this character, where the best
was taken and the poorer material left to occupy the ground, the
forests have deteriorated. As timber increased in value, more of
the lower grade material was used, but there was no thought of
selective cuttings, with the idea of maintaining a proper proportion
of the different species and of protecting the young growth, as the
basis of a new crop. Timber mining was the order of the day, and
no thought was given to timber growing. This practice has been
carried to such an extent and the forests have been so badly abused
that it will take many ycars of carcful forest management to bring
them back to their full productive capacity. This must be done,
however, and there is every inducement to change the old methods
in favor of new ones to meet the constantly increasing demands
upon the forests to supply local needs.

Forest fires and other destructive agencies must be eliminated,
or at least, greatly reduced. Timber cutting must be regulated by
the woodland owner, so as to maintain his forests in a productive
condition. Trees to cut will fall in two classes: first, those that
have reached maturity; and second, those that by reason of their
form or species have no prospective value, and should be eliminated
in favor of more promising trees. In one class saw-timber is ob-
tained and in the other fuel-wood, or other small size material. In
cutting saw logs it does not pay to utilize small trees. They produce
only low-grade product and have reached a point where a few years’
additional growth will mean a large increase in their value. The
crooked and defective trees and trees of the poorer species can be
utilized for fire wood, or other material needed on the farm, and by
removing their competition with more valuable specimens the char-

acter and composition are improved. If this practice is continuouslif
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followed it will result, in a few years, in rebuilding the forest and
assuring its highest productiveness. It is safe to say that its pro-
ductive value can be easily increased 100 per cent by the application
of these simple, common-sense methods of handling the woodlands
for timber growing, treating them as crop producing areas, such as
is the case where field crops are grown.

A large percentage of the farms in the county are operated by
tenants who are permitted a general use of the woodlands. The
tenant cannot possibly have the viewpoint of the owner in cutting
firewood, feucing, and other material from the woodlands. His
tenure is limited and he is not interested in the future of the wood-
lands. It is, therefore, important that the landowner have a very
definite understanding with the tenant as to his use of the wood-
lands on the farm, with a view to maintaining it in a highly pro-
ductive condition. Cutting permitted by the tenant should, gen-
erally, he limited to dead and down trees, or such as are marked for
cutting by the owner or his agent. Early in the winter the tenant’s
wood requirements should be ascertained and a definite plan worked
out for securing the wood supply.

With excellent native tree species, good soils for timber growing,
an assured market, and excellent transportation system timber is
certain to be a profitable crop on land not suited for other cultiva-
tion. The original forests of the county were made up of as fine
stands of hardwood as could be found anywhere and there is no
reason why high quality timber cannot be grown again.

ForesT PLANTING.

There are small waste areas on nearly every farm which should
be planted in timber. TLands along ravines, steep slopes, or overflow
lands, that are not suited to field crops are capable of producing
good timber. This calls for forest planting. No matter what may
be the condition of the land, unless it be a salt marcl, suitable tree
species are available, and generally the only productive use of such
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land is in timber growing. Sinall trees, suitable for forest planting,
are not expensive and the work can be done at a reasonable cost,
with the assurance that waste land may be reclaimed and made
productive.*

Uskt or WI1NDBREAKS.

The woodlands have been cleared away to such an extent and
there are so few natural barriers that the cold winter winds sweep
across the country with unabated force. This results in inecreased
discomfort to llome dwellers and added costs of leating houses as
well as unnecessary hardships to farm stock. A few rows of trees
on the northwest side of farm buildings are a great protection
agaiust the prevailing strong fall and winter winds, and will not
retard the cool south and southwest breezes of summer., The effec-
tiveness of a wind-break depends upon its density and height. Tts
influence will be felt for a distanee, at least, ten times its height.
A single vow of evergreen trees of Norway spruce or pine will afford
considerable protection, but three or four rows are more effective.
The outer row, facing the wind, should be low branching, sturdy
trees of moderate height, like Norway spruce or hemlock, with inner
rows of pine, either Scotch or loblolly, that attain greater height,
thus diverting the wind upward as it passes over the windbreak.

* The State Department of Forestry maintains a forest nursery from
which suitable trees may be obtained at nominal cost for forest planting.
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